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IT’S A FACT 


, M'ith Naturaline [here arc from 50 to 125 in 

. I creased R. P. M., which results in a fuel saving of 

from 5% to 15^—5% more miles [ter gallon and 
, I / d6 Ihs. per hundred gallons less weight. 

, Just suppose you left New* York hy plane tomor- 
row morning at nine o'clock to keep an appoilll- 

You hop ofT with a fuel load of about 420 lbs. 
of ordinary gasoline and leg it "acros 
fenceless sky" ut the rate of 1 10 miles per h 
burning up 12 gallons of gasoline eaeli hour. 

L Too bad— even at that rale of travel you 

■ dead stick landing somewhere near Terre I 
sf about 3:30 in the afternoon. 

But with the same fuel load of Naturaline yoi 
glide onto the St. Louis air field around five 
clock— a through trip with approximately 
n gallons of Naturaline left in the fuel lank. 




with * motor of the Wripht* Whirlwind 
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What is the significance 
of a self-contained plant? 

*XhE answer is not far to seek — changes can be made 
^ in design or production any time it seems necessary to 
i do so . . . bodies, cowling, wings, control surfaces, seats, floor- 
k ing, fuel and oil lines, radiators, axles, oleo units — are all pro- i 
I duced from the raw materials by Boeing. The executives meet I 
1 with the engineers and the design in detail is determined. I 

■ The manufacturing staff are ready to produce, fabricate, m 
M remodel or replace any item or part not found suitable m 

■ in the final assembly or test — without delay or distur- B 

■ bance of some outside agency. A smooth working B 
l ■ machine, wholly contained within its own family of B 
I VI workmen. Boeing Airplane Company, Seattle, U.S. A. B i 
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Give your fliers 


' ected o f them, airports must be located 
l roads as possible. Tarviate your approai 
•ace from town" will cut little figure. 


a smooth path into the sky 



F LIERS who have used the Tarvia runways at Dayton 
and elsewhere are enthusiastic about the take-off 
and landing surfaces at these modern airports. For 
Tarvia runways are resilient, mudless, dustless, frost- 
proof and skid-safe. 

And they’re economical . . . Since 1903, Barrett engi- 
neers have specialized in road construction and main- 
tenance in all parts of the country. Their experience has 
taught them how to cope with local difficulties and util- 
ize local materials to effect real savings. 

Tarviate your runways, Tarviate your service roads, 
Tarviateyour aprons. TheTarvia manatournearestoffice 
will be glad to discuss details with you. Phone, write 


THANK 


nllimiog AVIATION 
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Men and Materials 



M EN and materials! The best of each is required in 
Aviation and to Aviation Goodrich has given 
its best of each. 

Take the Goodrich Streamline Wind Shield for 
example. 

Large bombing planes increased their speed during 
the World War, lengthened their operating radii, with 
Streamline Wind Shield manufactured exclusively by 
The B. F. Goodrich Rubber Company. 

Lindbergh flew them across the Atlantic on the 
Spirit of St. Louis. 

And now with the advent of larger passenger and 
commercial planes and of the giant Transatlantics of 
the future, Goodrich Streamline Wind Shields arc 
expected to play an even more important part in the 
development of Aviation. 

Briefly, the advantages of Goodrich Streamline 


Wind Shields are: (1) reduction in weight — Stream- 
lines vs. metal discs mean a reduction of from six to 
eight pounds per wheel in favor of streamlines: 
(2) reduced wind resistance — for example, on two 
30 x S tires carried at a speed of one hundred miles per 
hour Goodrich Streamline Wind Shields save approxi- 
mately three and one-fourth horse power; and because 
of these two advantages, it naturally follows that 
Goodrich Streamline Wind Shields (3) increase the 
speed of air planes and (4) lengthen their flying radii. 

To builders of airships and pilots everywhere 
Goodrich offers the only complete line of aviation 
rubber products and the experience of a whole staff 
of experienced aeronautical engineers. 

The B. F. Goodrich Rubber Company, Akron. 
Ohio, Established 1870. Pacific Goodrich Rubber 
Company, Los Angeles, Calif. In Canada: Canadian 
Goodrich Company, Kitchener, Ont. 


Goodrich Rubber for Airplanes ♦!§§♦ 

THANK YOU far mentiamn, ■ AVIATION 
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I rtAroducina a 
new series in cofor~ 

★ THE* 

BE RRYLOID FLEET 




EGINNING with early issues of Aero Digest, 
Western Flying and Aviation, Berry Brothers 
will reproduce in full color a series of paint- 
ings — studies of the well-known airplanes that 
are finished with Aircraft Berryloid. 

Individuals in this great fleet will he intro- 
duced in the same order their respective manu- 
facturers adopted Berry Brothers’ finishes. 
Due consideration will he given volume users. 


It is Berry Brothers’ hope that this series of color plates will he of real 
value to the aircraft industry. Certainly those who seek new and artistic 
color combinations will find it helpful. 


Color experts and a leading aeronautical artist have spent months in the 
preparation of the paintings. They have selected the most visible, durable 
and attractive color tones known to science. 


Berry Brothers takes 
workers in the indus- 
try and to the air- 
minded public that is 
fast learning to enjoy 
and properly evaluate s 
and most wonderful 


real pleasure in dedicating this scries to fellow 


BERRY BROTHERS” 


■'plane flight — our latest 
lode of transportation. 


cAianiffaclurers of 
Progressive Aircraft 
^finishes 

DETROIT- WAIKERVILLE, ONT. 
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Install the “Challenger' 



’ Engine in Your Ship — 
It Gives You: 

Smoothness: The "Ch.lleng.r's" 

unique arrangement of six cylinders on a 
two-throw crankshaft provides more per- 
fect dynamic balance than is obtainable with 
any single row radial type of engine. For 
this reason the “Challenger” is exception- 
ally smooth in operation. 

Reliability .' One-two-three 50 hour 
runs on the block, plus hundreds of hours 
of flight-testing in the air— have established 
the unfailingly reliability of the“ChalIenger” 
engine, a fact attested everyday by “Chal- 
lengers” in actual service. 

EcOnOtny . Casey Jones on a recent 
6000 miles transcontinental flight with a 
Curtiss “Challenger” averaged 11 'A miles 
to the gallon of gas, without any expense 
for replacement or repairs. 

And — 

Curtiss Engineering Cooperation 

With every “Challenger”goes the assistance 
of the Curtiss Engineering staff in designing 
your installation so that the “Challenger” 
may bring to your ship 100% of its known 
smoothness, reliability and economy. 

The “Challenger” is the product of the same 
engineers who have produced engines for 
the U. S. Army & Navy planes with note- 
worthy success. Now the “Challenger” 
affords the same kind of performance in 
commercial use. 

Eight representatives manufacturers have 
already purchased “Challengers” for im- 
mediate installation in their aircraft. If you 
want a “Challenger” for the coming season, 
better place your order now. 


CURTISS FLYING SERVICE 

INCORPORATED 

GARDEN CITY, LONG ISLAND, NEW YORK 

Sole Sales Agents in United States 

oianutaotu red by Curtiss Aeroplane and MotorCo., Inc., Garden City.N.Y. Factories: Garden City and Buffalo, N.Y. 

»»»»»»»» > >>^Aj^<<<<<<<<<<<< <<<<<<< 
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SCINTI LLA 

Aircraft Magnetos 



THANK you n 


Coast-to-Coast 

Record 

Shattered Again 

Capt. F. M. Hawks’ 
Lockheed V egaMono- 
plane was powered 
with Pratt & Whitney 
Wasp on which Scin- 
tilla Aircraft Mag- 
netos are standard 
equipment. 

Dependability 
makes such record 
flights possible. Scin- 
tilla Aircraft Magne- 
tos are known for this 
characteristic. 


SCINTILLA MACNETO CO. Inc 

■ I SIDNEY ~ NEW YORK 


« AVIATION 
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THE HORNET ON THE SPANISH MAIN 


The “flying yacht” brings new pleasures to the West 
Indian vacation cruise. Major J. M. Patterson, wealthy 
Chicago publisher, his daughter Alicia, and Floyd 
Gibbons, noted writer, piloted by Frederick Becker, 
have just completed a five thousand mile trip through 
the West Indies in Major Patterson’s “Hornet” powered 
Sikorsky Amphibian “Liberty.” 


Throughout the cruise of the “Liberty” mechanical dif- 
ficulty was not encountered and it was unnecessary to 
use a single spare part or even change a spark plug. This 
characteristic Pratt & Whitney performance has earned 
the praise of the owner and the pilot of the “Liberty.” 
Send for the interesting story of this cruise by Pilot 
Frederick Becker. It is a story of intriguing places con- 
nected with earliest American history, and an account 
of aircraft dependability. 

THE 


Wasp CTi rawmsi 

& -mi f 


PRATTS WHITNEY AIRCRAFT CO 

HARTFORD CONNECTICUT 
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Admiral Moffet 

N O one has ever been satisfied with aircraft devel- 
opment in the Navy. The old line admirals have 
always felt that it was progressing too fast while the 
rabid aircraft advocates have loudly proclaimed that bat- 
tleships were as obsolete as the dinosaurs and might as 
well be scrapped. 

While the windy war was being waged the aeronautics 
branch of the Navy made real and steady progress. Air- 
planes were placed on every battleship, carriers were de- 
veloped, planes of constantly greater power were built, 
and, what is more, put to practical use. More flying has 
been done each succeeding year and even the most reac- 
tionary are forced to admit that the airplane is an es- 
sential part of the fleet. Personally no aeronautical en- 
thusiast is satisfied with the state of affairs, but looking 
at the matter broadly, American Naval Aviation has prog- 
ressed steadily and thoroughly during the past eight years, 
and is in certain respects ahead of the navies of other 
countries. 

For eight years now the guidance of Naval Aviation 
has been in the hands of Rear Admiral Moffet. His task 
has not been an easy one for he had to overcome the pas- 
sive and, at times, active resistance of one of the most 
powerful and thoroughly disciplined organizations in the 
world, the heads of which were strongly prejudiced 
against the rapid development of aviation. He has been 
faced with the fact that the operation of aircraft from the 
open sea was an extremely difficult matter and yet he has 
been limited in the amount of development work which 
he could carry on. However, in face of really great dif- 
ficulties substantial progress has been made. 

The Admiral’s second term expires this March, and 
it is the general precedent that two terms in such an of- 
fice is sufficient, but in view of his splendid service in 
the past it is to be hoped that an exception will be made, 
for there are few men who possess the experience, energy 
and tact which have made possible the results achieved 
thus far. 


Aeronautical Stocks 

M AN can move from the antarctic to the equator 
and adjust himself to the varied conditions with 
remarkable ease. When, however, he must adjust himself 
to radical and fundamental changes in the business in 
which he is engaged he has a much more difficult time of 
it. The refinancing of the aeronautical industry which 
has been going on at such a rapid pace during the past 
year has meant a complete readjustment of the mental 
attitude of almost everyone connected with the business. 
Much of the financing which has been done is on a scale 
which is greater than that which even the most optimistic 


members of the industry could imagine a few years ago. 
It is only natural that many of those who have been ac- 
tively in the aviation business for many years should 
rub their eyes and pinch themselves and occasionally won- 
der whether what they see and hear is really true. 

There is no doubt that the public is in an extreme stage 
of enthusiasm about aernoautic stocks and that many of 
them have been bid up to a point which is way beyond 
their past or present value, and which discounts far ahead 
the growth which the companies may make in the future. 
It is also true that the ease of obtaining money has led to 
the financing of many companies and schemes which are 
probably either unsound or not sufficiently well worked 
out. Such a condition is always true in any industry 
which is undergoing a rapid growth but the aeronautic in- 
dustry seems to be growing unusually fast. 

There is bound to be some reaction and it is very hard 
for those who have seen the slow and struggling growth 
of the industry to realize that the present boom will carry 
the industry to heights which have never been reached 
before. There will be some reaction but the aeronautical 
game as it has been known up until now will never again 
reappear. Much of the money which is being put in the 
industry is being placed through very substantial bank- 
ing concerns and this is certain to have a stabilizing in- 
fluence. Even though the public ceases its frenzied bid- 
ding up of aeronautical stocks there will be ample financial 
reserves to allow the more soundly organized companies 


Clean Cockpits 

T HE cockpits of open planes are rather mean places 
to clean. To get the dust out of the bottom of them 
one must more or less stand on one’s hand. As a result 
the average cockpit, even in a plane which is outwardly 
kept very clean, is allowed to clean itself. The process 
is very simple. The pilot puts his machine into a steep 
side slip or into a spin and the resulting drafts act much 
in the manner of a vacuum cleaner. This method is espe- 
cially effective when the passenger is a novice who has 
had little experience in the air. The novice instinctively 
draws in his breath as soon as the plane goes into a steep 
side slip and thus absorbs a large part of the dust which 
has been left on the floor. After several experiences of 
this kind, the passenger learns not to draw in his breath. 
He also finds out whether his goggles fit as they should. 
Old-time pilots are accustomed to this dust and dirt storm 
but the average passenger who is getting a demonstration 
really does not like it. It is suggested that cockpits be 
kept clean and that to make this easier, manufacturers put 
zippers on a door on the side and bottom of the cockpit 
so that it can be cleaned without going through the con- 
torions now necessary. 
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Adaptation of the Faulin 
System to Altimeters 


By Charles F. McReynolds 



W HAT is believed to be a promising development 
in aerial navigation instruments is the application 
of the Paulin System to aircraft altimeters. The 
Paulin System, patented in 1919 by G. Paulin, the 
Swedish inventor, is said to involve certain improvements 
in aneroid instruments, and altimeters and barometers 
using this principle have gained wide acceptance because 
of their accuracy and dependability. 

Until recently, the Johansson Company of Sweden, 


aerial altimeter in Los Angeles. Every effort is being 
made to assure production in quantities sufficient to meet 
the American demand. 

By the use of the Paulin System aerial altimeter it is 
possible to determine the true altitude above sea level 
at any desired moment whether the plane be climbing or 
diving and with an error usually not exceeding 10 ft. 
Another feature is the extremely sensitive "tendency 
pointer” which indicates at once any departure from a 


maker of the famous Johansson precision gauges, was the given altitude and makes it possible to fly at a predeter - 
only manufacturer in the world licensed to produce Paul- -"’ 4 

in System instruments. In 1926 the American Paulin 
System, Inc., was licensed to manufacture and sell Paulin 
System instruments in the entire western hemisphere, in- 
cluding North, Central, and South America, China and 
Japan. This company, headed by H. E. Linden, a west- 
ern engineer and instrument expert, has assembled an 
organization of instrument technicians, and after months 


of preparation is 




t production on the 


A — evacuated metal box. B — 
staff connecting diaphragm to 
beam arm. C — calibrated steel 
spring for balancing diaphragm. 
D — screw by means of which 
tension of spring C is varied. 
E — altitude scale. F — tendency 
pointer which indicates balance. 
G — stops limiting movement of 
diaphragm and beam. H — set- 
ting knob by which system is 
balanced. 


mined level with ease and accuracy. 

In appearance the Paulin System aerial altimeter re- 
sembles most others, having a large circular scale which 
is particularly easy to read. A special shock absorbing 
device built into the case allows the instrument to be 
mounted without additional cushioning. 

Instead of a constant reading pointer which tells the 
approximate altitude at all times, the Paulin altimeter has 
a manually operated “setting pointer” by which the exact 
altitude may be determined at any desired moment. This 
pointer is set by means of a large knob at the center of 
the dial. This knob is large enough to permit quick, ac- 
curate settings even when the fingers are protected by 
heavy gloves. The sensitive tendency pointer projects 
through a horizontal slot at the top of the dial. When 
the setting pointer has been set to the altitude of the 
instrument, the tendency pointer will be in the zero posi- 
tion at the center of the scale. 

Wishing to know his altitude at any time the pilot 
glances up at the tendency pointer, moves the setting knob 
until the tendency pointer is 
at zero, glances at the setting 
pointer and reads the altitude 
which has just been deter- 
minded. The setting pointer 
will remain exactly where set 
until again moved by the op- 
erator. If the pilot wishes to 
fly at any particular altitude 
he turns the setting knob un- 
til the setting pointer indicates 
the desired level on the alti- 
tude scale, and then either 
gains or looses altitude as may 
be necessary to bring the tend- 
ency pointer again to the zero 
position. 

To continue flying at this 
level it is only necessary to 
Diagram illustrating the similarity of o! ? s . e "’ e t , end f" c >’ P ointer - 
the Paulin Principle to a chemist’s which, will plainly indicate a 
scale of the beam balance type. deviation of 10 ft . or more 
in altitude. If the plane 
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moves to the right or minus D. Kelly, H. E. Linden, H. L. Blackman and Fred 
Franklin. Below— the Paulin Altimeter. 


side of the slot scale, indicat- 
ing that altitude must be sub- 
tracted ; and if the plane drops 
below the altitude for which 
the instrument is set the ten- 
dency pointer moves to the 
left, or plus side of the scale, 
indicating that more altitude 
must be gained in order to fly 
the predetermined course. 

Since barometric pressure 
will often change and the plane 
will be flown from fields of 
varying altitudes, a zero ad- 
justment has been provided 
which permits the setting 
pointer to be set at zero for 
any field or barometric pres- 
sure. Adjustment is accom- 
plished by turning a small 
knurled stud on the setting 
knob, which in turn moves the 
setting pointer with relation 
to the setting knob. Before 
taking off the pilot rotates the 
setting knob until the tendency 

pointer is in the zero position, then if the setting pointer 
docs not indicate zero on the altitude scale he may turn 
the stud on the setting knob until the setting pointer does 
indicate zero. Thereafter the instrument will give read- 
ings of true altitude above that field during the flight, 
changes in barometric pressure rarely being sufficient to 
cause a serious error during a short flight. 

Although the tendency pointer is extremely sensitive, 
it is so damped that engine or instrument board vibration 
has practically no effect upon it. In approaching a pre- 
determined altitude the tendency pointer will start moving 
toward the zero position when still about 300 ft. from the 
desired level', and will cross the zero line with an easily 
perceptible motion when this level is reached. It is this 
movement of the tendency pointer that makes the opera- 
tion of flying at a given altitude so simple. 

As in the case of all aneroid instruments, the Paulin 
system altimeter employs an evacuated metal box fitted 
with a sensitive diaphragm which responds to slight 
changes in atmospheric pressure. The movement of the 
diaphragm is multiplied many times and transmitted to 
the indicating hand on the face of the instrument. Bear- 
ings in the mechanism linking the diaphragm and the indi- 



cating hand are eliminated in 
this altimeter. According to 
the manufacturer this elim- 
inates error due to lag, hys- 
teresis and other causes. 

The sensitivity and accuracy 
of this instrument is gained 
chiefly by the use of the null 
or zero gauging principle, all 
readings being made when the 
diaphragm has been brought 
to normal position. Stops 
built into the instrument limit 
the maximum diaphragm 
movement to approximately 
.001 in. in either direction, 
thus protecting both diaphragm 
and tendency pointer from in- 
jury due to sudden extreme 
changes of atmospheric 
pressure. 

In principle the Paulin in- 
strument is analogous to the 
beam balance of the chemist, 
in which an unknown weight 
is placed in one pan, known 
weights are placed in an op- 
posite pan until the balance is 
perfect .and a tendency pointer 
on the beam indicates this point of exact balance or any 
slight departure from it. 

The Paulin System altimeter balances a calibrated steel 
spring against the unknown pressure of the atmosphere 
upon the metallic box to which the spring is connected. 
The tension in this spring may be varied by rotating the 
setting knob to which is attached setting pointer on the 
altitude scale. When an exact balance is obtained the 
tension in the spring is equivalent to the air pressure on 
the evacuated chamber. The tendency pointer indicates 
this perfect balance by moving to the zero position, and 
the setting pointer then indicates the tension in the spring 
in terms of exact altitude. Another feature of the Paulin 
System is that it permits the diaphragm to balance against 
its spring unhampered by any other duties except the 
infinitesimal amount of energy required to move the tend- 
ency pointer. An ingenious arrangement of simple metal 
bands connects a cradle on the diaphragm with the tend- 
ency pointer in such a way that all bearings and friction 
are eliminated and yet the diaphragm movement is multi- 
plied in movement of the pointer by ratio of 370 to one. 

When an altitude has been set on the Paulin altimeter, 
higher than the altitude of the instrument, the turning 
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of the setting pointer will slightly relieve the tnesion on 
the spring within the instrument and thus permit the 
metallic diaphragm to move downward under the pressure 
of the atmosphere through a distance of .001 in. until it 
rests against the lower diaphragm stop This movement of 
the diaphragm through a distance of .001 in. will in turn 
have moved the tendency pointer from zero to plus, in- 
dicating that the instrument is below the altitude which 
has been set. As the plane climbs and approaches the de- 
sired altitude the atmospheric pressure will grow less un- 
til it just balances the tension of the spring, at which point 
the diaphragm will have moved up to a point midway be- 
tween the upper and lower stops and the system will be 
in perfect equilibrim. This will be shown by the posi- 
tion of the tendency pointer having moved from plus to 
zero on the scale, through a distance of in. 

It is readily apparent that this indicating of a plane's 
position with regard to an altitude at which it is desired 
to fly, is an exact analogy with the direction indication of 
an earth inductor compass. A pilot may, by using the 
earth inductor compass and a Paulin System aerial alti- 
meter, fly exactly in a predetermined direction and con- 
stantly at a predetermined altitude. 

In May of 1927 at McCook Field, Lieuts. Albert F. 
Hegenberger and Raymond D. Kelly, conducted tests on 
the Paulin System altimeter for the U. S. Army Air 
Corps. 

Army Orders Instruments 

The Army Air Corps has since ordered several of the 
Paulin altimeters for installation in photographic and 
bombardment planes. Later in 1927 tests were made by 
several aerial photographic concerns which resulted in the 
adoption of the instrument by each of these companies. 

During a series of tests recently made at Mines Field, 
Los Angeles, to determine certain climb characteristics of 
the Lockhead Vega monoplane, Lieut. Raymond D. Kelly 
consistently obtained readings with the Paulin altimeter 
that checked within five feet. He was also able to deter- 
mine the slip stream effect within the cabin, finding it 
equal to a 30-ft. gain in altitude. Much new and valu- 
able data was gained on the climb performance of Lock- 
heed planes and both Allan Loughead. the manufacturer, 
and Gerald Vultee, chief engineer of the Lockheed organ- 
ization, endorsed the instrument for flight test work. 

In December, 1928, Fred L. Bronson, designer of the 
Maximum Safety airplane, used the altimeter during a 
climb test conducted at the Long Beach Municipal Air- 
port. By setting the instrument for zero at the field and 
then setting the hand for 1000 ft. he was able to time the 
plane’s climb to 1000 ft. by snapping his stop watch at 
the moment of take off and again when the tendency 
pointer passed the zero position. On descending he set 
the hand at zero altitude and found that the tendency 
pointer crossed the zero position just as the plane’s land- 
ing gear touched the runway. 

The writer was able to measure the difference in alti- 
tude of a desk top and the office floor by using a magni- 
fying glass to read the Paulin instrument. He also found 
that while riding up and down in an elevator it was pos- 
sible to measure accurately the height of a 130-ft. building 
and also to measure the distance between any two floors, 
the altimeter being carried in one hand while adjustments 
were performed with the other. 

According to the manufacturer, various tests have 
proved the value of this new altimeter for all types of 
flying where exact knowledge of altitudes is required. 
Particular uses are indicated in connection with the climb 
and dive testing of aircraft, the operation of air trans- 
port planes in obscure weather, and the making of aerial 
surveys. In connection with the use of Paulin Altimeters 
for aerial photography, a test made recently showed that 
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Graph showing the rate of climb of the Fairchild mono- 
plane used in the tests on the Type A- 2 Paulin altimeter. 
The rates of climb in ft. per min. are A-B, 1100; B-C, 
800; C-D, 960; D-E, 440; E-F, 900; F-G, 500. The total 
load carried was 1575 lb. Note — The irregularity in the 
curve between D and E was due to the fact that the pilot 
pulled the stick too far back. 


the pilot could stay within 25 ft. of any desired level with 
the greatest ease, thus increasing the accuracy of his maps 
and reducing the expense of their production from the 
mosaic of individual negatives. 

Production methods in the American Paulin System 
factory at Los Angeles are on a par with the finest instru- 
ment factories of the world. Although processes used 
in the manufacture of these delicate instruments are too 
involved for a detailed discussion there are one or two 
features of the work that indicate the extreme care taken 
throughout. 

. The steel springs, used to balance the diaphragm with- 
in the instrument, are allowed to age for a long period 
after their manufacture before they are calibrated to 
determine the exact tension. This permits any initial 
stress set up by forming the spring to adjust itself and 
leave the metal in its permanent form at the time of 

Another process developed for sealing the evacuated 
metal boxes against which the air pressure is exerted 
within the instrument, permits them to be sealed in lots 
of 200 within a large bell jar which is evacuated. This 
means that instead of subjecting each box to the possible 
variations incident to exhausting and hermetically sealing 
them one at a time, that every one of the 200 will match 
every other one. 

As rapidly as facilities can be provided other instru- 
ments will be placed under production by the American 
Paulin Co. These include in addition to aircraft alti- 
meters, ground altimeters, barometers, pressure gauges, 
manometers, aircraft instruments, tensionometers (for 
blood pressure measurement), tank gauges, and, in gen- 
eral, ary instrument which must measure very low 
pressures with extreme accuracy. 

Officials of the American Paulin System, Inc., are : H. 
E. Linden, president and general manager; G. K. Cal- 
houn, technical director; and Lieut. Raymond D. Kelly, 
aeronautical instrument engineer. 
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H ow Do We Sell Three 
Planes Every Day? 

By J. Don Alexander 


OW do we sell three airplanes every day? I can 
put the answer in one word — co-operation. 

Our whole sales force is organized on co-oper- 
ative lines. We can prosper only as do our dealers and 
distributors. If they prosper, so do we. The factory is 
interested with the men who handle its product and we 
have made recognition of the joint interest the key-note 
of our sales policy. We have done everything possible to 
work out and develop close and effective teamwork be- 
tween the headquarters organization and the sales force. 

All parties concerned in the enterprise have certain 
rights, and it is our idea that those rights should be 
protected. Our distributors, for instance, absolutely con- 
trol the territories to which they hold assignment. No 
matter how, or by whom, one of our airplanes is sold 
within a distributor’s territory, that distributor gets credit 
for it. Even if he had never heard of the buyer, and 
the sale should be made from the factory direct — which it 
would not — he would get credit for it. 

Contract is an Asset 

When a distributor signs up with us, he assumes a 
definite responsibility, for to his dealers he is going to be 
the company itself. He gets a contract from us that is 
a real asset, and he owes it to us to use that asset so that 
we shall both benefit. 

It is our aim to retain every distributor permanently. 
We pick our men very carefully and we never make a 
change on snap judgment. Our distributors know this 
and, consequently, they are willing to exert themselves 
in building up a business for themselves, a business in 
whose growth we are vitally interested. We do not ask 
any distributor to sign up for any definite number of 

We have not so much to do with the dealers as we have 
with our distributors, for the distributor organizes and 
controls his dealers. However, we do help them directly. 
We have from three to five “flying men” always in the 
field, working with the dealers individually, who show 
them how to close sales, how to advertise, how to make 
the most of their opportunities and who educate them 
on our co-operative sales plan. 

We do insist on a high degree of service to the buyer. 
No sale is ever complete with us until the owner of the 
plane is either killed while riding in some dangerous 
automobile, or ceases to use the airplane from some other 
cause. This makes a great deal of difference in meeting 
competition. No purchaser of one of our planes will 
ever be able to say that he owns an “orphan,” for the 
factory will stand behind every plane it builds; and we 
will insist that dealers and distributors give service to 
everyone they sell as long as the planes remain in use. 


We give our distributors and dealers considerable ad- 
vertising assistance, though we do not do any direct, local, 
advertising for any one of them. We have a public rela- 
tions department of five persons, which prepares adver- 
tising copy, tells dealer and distributor how to use news- 
paper advertising or billboards, and supervises production 
of certain motion picture films that have helped a great 
deal in popularizing the plane. 

We publish the Aircrafter, a little magazine that has 
done more than anything else to promote airplane sales 
for us. We issue from 15,000 to 20,000 copies of this 
publication every month and the mailing list is boiled 
down, by the process of eliminating the uninterested per- 
sons, every four months. 

Our factory sales policy is cash on delivery — payment 
when the plane is turned over, if the delivery is “flyaway,” 
or sight draft against bill of lading when it is shipped by 
rail. However, we have helped our distributors arrange 
with local finance companies so that they are able to buy 
what planes they need without too great an investment of 
their own. The cost of this is small, sometimes as low 
as eight per cent, on the sum involved, and by this method 
of financing we eliminate all danger of repossession. 

When this plan is used, the distributor orders planes 
from us. We ship to the finance company, which receives 
them and pays us the balance due. We insist that the dis- 
tributor pay a percentage with the order, and then the 
finance company turns the planes over to the distributor 
as he sells them, collecting from him as he collects from 
the dealer, taking, however, a certain percentage as it 
releases each one. 

An 11 Per Cent. Premium 

Our company, I believe, originated the partial payment 
sales plan for individual airplanes. This has been used 
so far by about two or three dozen customers. I believe 
more would use it if the cost were less, but it involves 
payment of a premium of 11 per cent. 

This 1 1 per cent, is added to the cost of the plane. The 
customer then pays down one-third of that total and pays 
the balance in 10 equal monthly installments. The pre- 
mium covers insurance on the plane, but the buyer must 
protect distributor and manufacturer with a note, signed 
by himself and two other property owners, and by a 
mortgage on the plane itself. 

The local finance companies are taking over all phases 
of airplane purchase financing now, and I believe this 
is right, best for the industry and best for the buyer. 
The manufacturer has no business tying up his capital in 
financing plans at this stage of the progress of aviation ; 
he needs it all for factory extensions, improvements of 
his product and the like. 


Accidents and their c 


auses 


By Earl D. Osborn 


A CCIDENTS and their causes have been discussed 
as much as any subject connected with aeronau- 
tics, but the talk has been very general in its na- 
ture, and until very recently, there has not been any con- 
certed effort toward making a scientific analysis of the 
accidents. 

Such an analysis is not an easy one to make, as uniform 
information is hard to obtain, and as almost all accidents 
have several causes. Often, the obvious cause is not 
really the most important one, and some method, which 
would permit a comparison of the relative values of the 
causes and the making of detailed sub-analyses, was nec- 
essary. The lack of such a method, combined with the 
inertia regarding the study of accidents, resulted in at- 
tempts to remedy only the most obvious of the causes. 

With the increased safety and perfection of aircraft, 
however, we must have a more scientific analysis of acci- 
dents so that we may weigh the relative importance of 
the various items that tend towards safety or danger. 
Without a more complete knowledge of the fundamental 
causes of accidents, much of the effort expended in im- 
proving the structural design and the aerodynamic quali- 
ties of the airplane will be wasted. 

In an effort to evolve a uniform system for analyzing 
aviation accidents, a committee was appointed which held 
the first of a series of 16 meetings under the auspices of 
the National Advisory Committee for Aeronautics, 
March 19, 1928. This committee was formed of Dr. C. 
K. Burgess and G. W. Lewis, who represented the N. A. 
C. A. ; Lieuts. D. B. Phillips and J. D. Barker, represent- 
ing the Army Air Corps ; Lieut. Comdr. L. C. Stevens and 
Lieut. R. Brown, representing the U. S. Navy ; Daniel de 
R. Scarritt, who was later succeeded by E. P. Howard, 
and L. T. Bradbury, the representatives of the Aeronau- 
tics Branch, Department of Commerce. The complete 
report of the Committee was published in N. A. C. A. 
bulletin No. 308. 

Divides Accidents Into 13 Classifications 
The system evolved by the committee is at first glance 
rather complicated; but accidents differ widely in their 
nature and results, and the immediate cause of an acci- 
dent can be traced back in most cases to an underlying 
cause which itself must be analyzed. The Committee 
divides accidents into 13 classifications. Class “A" con- 
sists of collisions in full flight with other aircraft; class 
“B,” collisions in full flight with objects other than air- 
craft; “C,” tail spins following engine failures; “D,” tail 
spins without engine failures; “E,” forced landings; “F,” 
landing accidents; “G,” take-off accidents; “H,” taxiing 
accidents; “I,” fires in the air; “J,” carrier, platform and 
arresting gear accidents ; “K,” launching gear accidents ; 
“L," miscellaneous; “M,” intermediate and doubtful. 
These classes are defined in detail in the report, so that 
those making an analysis can determine with uniformity 
the exact class into which an accident falls. 

A second subdivision in the classification of accidents 
separates those resulting in injury to personnel and those 
in damage to material. The injury to personnel classifi- 
cation is further divided into class “A,” in which one 
causing the death of an individual within 90 days is listed ; 



class “B,” an accident causing serious injury; class “C,” 
minor injury; and class "D,” no personal injury. These 
classification letters are worked out into a code, so that 
by the arrangement of the letters it is possible to deter- 
mine what injuries were received by both passengers and 

Damage to materiel is divided into six classifications. 
Class “A” is for an accident resulting in a complete 
“wash out;” “B” is for an accident necessitating a com- 
plete overhaul; “C,” an accident necessitating the re- 
placement of a major part; ‘“D,” an accident necessita- 
ting minor replacements, while “E” is for accidents in 
which there is no damage to materiel. Class “F” con- 
sists of potential failures, such as forced landings without 
damage. 

Thus, the accident analyzed in Fig. 1 falls in class “C,” 
because it is a tail spin following engine failure. The 
results to personnel are classed as “BA,” showing that the 
pilot was severely injured and that the passenger was 
killed. Had both the pilot and passenger been killed, the 
result would have been "AA.” The damage to material 
is classed as “A," because the plane was a complete wash 

As will be seen by a study of Fig. 1, the classification 
of accidents and the results are shown in the upper left 
hand corner. The analysis of the immediate cause of the 
accident is shown directly beneath this, and is divided into 
failures of personnel, failures of materiel, several mis- 
cellaneous classifications and a classification for accidents 
with causes that are doubtful, or are undetermined. Fail- 
ure of personnel is divided into errors of supervisory, or 
other personnel. Errors of the pilot are further divided 
into five subdivisions. Failure of material is divided into 
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failure of power plant, structural failure and the failure 
of what might be termed accessories. Power plant fail- 
ures and structural failures are again subdivided into 
secondary classifications. 

Thus, it will be seen that the immediate causes of acci- 
dents are divided into several major classes. These 
major classes are subdivided and, in most of the cases, 
the subdivision is again classified. These broad divisions 
with a subsequent subdivision into detailed classifications 
makes it possible to classify an accident in a scientific 
manner and, when tabulated, gives a very informative 

However, the immediate cause of an accident does not 
tell the whole story, and it is necessary to get at the un- 
derlying cause. For example, the immediate cause of an 
accident may be an error on the part of the pilot, but the 
reason why the pilot made it is just as important as the 
fact that he did make it. The space devoted to the under- 
lying cause of the accident, which is found on the right 
hand side of the form illustrated in Fig. 1, is divided into 
the same two major classifications ; that is, personnel and 
material. The sub-classifications endeavor to show the 
underlying cause of the accident being analyzed. Thus, 
errors of piloting are subdivided into lack of experience 
and physical, or psychological. Lack of experience is 
subdivided into total lack of experience and lack of re- 
cent experience. In the same way, errors due to physical 
causes are subdivided into those assigned to disease, or 
to poor reaction, and these in turn are subdivided into in- 
herent or temporary. 

The N. A. C. A. report gives very detailed definitions 
of exactly what is meant by each one of these causes and 
sub-causes. The category into which an accident falls 
and the immediate and underlying causes of the accident 
can be set down by almost anyone having a good descrip- 
tion of it. However, the assignment of the percentages, 
which are due to this or that cause, requires a consider- 
able amount of judgment and real knowledge of flying. 

In an attempt to determine how uniform the analyses 
would be if made out by different persons, descriptions 
of the same accidents were given a number of individuals 
and each was asked to fill out the reports. After this 


was done, the results were compared. The assignment 
of causes was found to agree entirely, while the percent- 
ages differed only by small amounts. 

The following, quoted from the N. A. C. A. report is 
the description of a typical accident, and shows the meth- 
ods used in establishing the percentages. The figures 
written on the form shown in Fig. 1 are those of this 
accident. 

“Pilot John Doe was flying in a seaplane at 200 ft. 
altitude over a point of land between a bay and the open 
sea when the engine stopped. Pilot Doe had an oppor- 
tunity to land either directly into the wind in the open 
sea or cross wind in the bay. He started to land in the 
ocean, but at 100 ft. altitude he changed his mind and at- 
tempted to turn so as to land in the bay. In turning, Doe 
held the nose of the seaplane up, stalled it, and spun into 
the land. The airplane was demolished, the pilot was 
seriously injured, and the passenger was killed. 

“Doe, according to his record, was an experienced avi- 
ator with 30 hr. flying during the preceding month and 
with recent experience in stunting airplanes. 

“Examination of the engine showed that one of the 
teeth in the magneto timing gear had stripped, the broken 
tooth having been drawn into the other teeth, causing 
the eventual stripping of all teeth. The original break 
was determined to be a visible hardening crack. 

“The nature of this accident is Class C — tail spin fol- 
lowing engine failure, as defined. The classification ac- 
cording to results is: Personnel, Class BA; Materiel, 
Class A. 

“In analyzing this accident the immediate cause is 
charged, as indicated on the analysis chart, as 75 per 
cent, ‘personnel’ and 25 per cent, ‘material,’ for the reason 
that the account of the accident shows that the pilot had 
two chances to make a safe landing and took advantage 
of neither of them. Considering the 75 per cent., which 
is charged to personnel, it is obvious that this is charge- 
able neither to ‘errors of supervisory personnel’ nor to 
‘errors of other personnel,’ so that the whole weight, 75 
per cent., must be placed under 'errors of pilot.’ It ap- 
pears further that the errors of the pilot involved errors 
of judgment in that he lost altitude while wavering inde- 



Fig. 3 


cisively between landing in the ocean and attempting to 
land in the bay. It appears that poor technique was the 
most important single factor in that he continued to pull 
the nose up, still further stalling the seaplane, when he 
should have sensed the approaching stall. It is considered 
that a charge of 35 per cent, 'error of judgment’ and 40 
per cent, ‘poor technique’ represents as near an approxi- 
mation as can be arrived at in this case. 

“On analysis of underlying causes, it would appear 
that the error of judgement and poor technique were both 
due to a ‘temporary poor reaction,’ with a strong possi- 
bility of such ‘poor reaction’ being ‘inherent’ rather than 
‘temporary.’ However, in the absence of a history of the 
individual, this would have to be classified as temporary. 

“Considering the 25 per cent, charged to ‘II. Material,’ 
the entire 25 per cent, obviously should be assigned to T. 
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Power Plant failure,’ in the second order of subdivision, 
and again in the third order of subdivision the entire 25 
per cent, should be charged to ‘(c) Ignition system.’ 

•'The underlying cause of this material failure is un- 
questionably faulty manufacturing, and, accordingly on 
the cross analysis, it would be placed under the head of 
‘manufacturing inspection.’ ” 

This system of classification has been adopted by the 
Army, the Navy and the Department of Commerce. The 
Army and Navy have very detailed description of all acci- 
dents occurring in the service, and their crash boards have 
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Fig. 4 


the facilities for very detailed examinations of surviving 
personnel and of material. Both services expect to go 
back over the accidents that have occurred to analyze 
their classification and nature according to the new 
method. The Department of Commerce has a committee 
which meets daily and at the present time is studying 
about 40 new accidents each week. The reports of the 
accidents are sent in by the field inspectors, but quite 
naturally it has not been possible for them to gather as 
much, or as detailed information from civilians as it is 
possible for military and naval authorities to gather. 

In analyzing the accidents for the first six months of 
1928, the underlying causes of the accidents have not been 
given. Obtaining the information on which the underly- 
ing causes can be definitely established requires a great 
deal of investigation, and at the present time the field 
inspectors are not in most cases in a position to spend 
the time and use the authority necessary for gathering 
this information. The classification of accidents reported 
by the Department of Commerce from January 1 to July 
1, 1928 is as follows: 


Classification of Accident Nature 



Class "H" (Taxiing) 

Class "I" (Fires in the Air 
Class “L” (Miscellaneous) . 
Class “M” (Unknown and l 


Results of Accidents 
To Pilots 

■" ( Baud Injury) 

'• (Severe Injury) 

(Minor Injury) 

(Uninjured) 

To Passengers 

" (Fatal Injury) 

r (Severe Injury) 

(Minor Injury) 

(Uninjured) . . 

To Material 
(Completely Demolished) . 

" (Complete Overhaul ) 

(Major Assembly Kepairs) 

(Minor Repairs) . . 

” (Not Damaged) 


Immediate Cause of Accident Percentage 



Unfortunately, the exact mileage flown bv commercial 
aircraft in the United States is not available. Provisions 
were made in the Congressional Act authorizing the Aer- 
onautics Branch, Department of Commerce, to require 
quarterly reports from all licensed aircraft operators. So 
far, this provision has not been enforced. There is also 
much flying done by unlicensed planes. Lack of this in- 
formation does not affect the percentage figures given 
above, but it does make impossible a direct comparison 
of the risk involved in the various kinds of flying. The 
vital statistics given below are of interest, but, until flying 
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mileage is accurately established, they have comparatively 
little value. It is interesting to note, however, that there 
were more accidents to licensed than to unlicensed pilots 
during 1928. During 1927, when the majority of flying 
was done by unlicensed pilots, the situation was quite the 
reverse. The statistics are as follows: 


Type of Flying in Which Accide 

Scheduled Flying 

Student Instruction 

Miscellaneous - 


Status of Pilots Having Accidents 


Probably the most interesting and intelligent accident 
report worked out on a mileage basis, which has been 
issued so far, is the analysis of naval aircraft accidents 
for the fiscal year 1926-1927. This report was published 
in January, 1928, before the N. A. C. A. aircraft analysis 
form had been devised. It is, however, expected that the 
accidents will be reviewed and percentages worked out 
according to the standard form adopted by the Army. 
Navy and Department of Commerce. The report con- 
cerning accidents to naval aircraft follows : 

“Fig. 2, which graphically illustrates the improvement 
in aircraft safety during the past seven years, is an ex- 



cellent example of the effects of improved flying ef- 
ficiency. The curve has undoubtedly been affected by 
improvements in design, but it is certain that the im- 
provement 1927 shows over 1921 (over 340 per cent.) 
has not resulted from better material alone. Therefore, 
it can be seen that the basic causes of aviation accidents 
can and are being reduced. 

“Fig. 3 gives ample proof of the relative importance 
of personnel and the marked improvement possible in 
this field. There is no means of ascertaining, but it is 
highly probable that at least half of the 20 deaths as- 
signed to unknown causes or to weather conditions, re- 
sulted from mistakes of personnel. This would credit 
personnel with 91 deaths or nearly 80 per cent, of all 
fatalities. 

“That collisions in the air should rank among the three 
leading causes of fatalities is extremely disquieting. Such 
accidents can, almost without exception, be termed avoid- 
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able. They are indicative of carelessness, unduly hazar- 
dous operations, or, in certain cases, to flying of an un- 
authorized nature. In this connection it should be noted 
that close formation work is no longer considered nec- 
essary. The elimination of this type of accident must be 
brought about. 

“Tail spins still lead as a cause of fatalities and can 
almost invariably be traced to faulty flying judgment, 
which in turn, it is believed, is most often traceable to 
lack of experience in flying, or lack of experience in par- 
ticular type of plane, or to too infrequent flying. 

“In Fig. 4, a study has been made of the effect that 
increased flying per year has upon crashes and is ex- 
tremely interesting in the results obtained. Despite the 
fact that pilots who flew in the neighborhood of 400 hr. 
a year were in the air four times as much as those in 
the 100 hr. class, and consequently were exposed to fly- 
ing hazards for a period of four times as long, their 
crashes per year were 40 per cent. less. No better proof 



could be had of the results to be expected from too in- 
frequent flying and apparently the saturation point, or 
point where a pilot begins to show signs of staleness 
from too much flying, is a great many hours beyond the 
400 hr. point. 

“Fig. 5 should prove of equal interest, as it shows the 
effect that experience or total flying has upon the crash 
rate. In order that results obtained might not be subject 
to the contention that fliers who have been in aviation for 
some time are not flying as much as they formerly did, 
and consequently have a lower crash record, the crashes 
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per thousand hours flying time have been used as basis 
of calculation. It may be seen that during the first 1200 
hr., the reduction in crashes is very marked. The logical 
conclusion to be reached from a study of Figs. 4 and 5 is 
that it is highly desirable to increase the annual flying 
time of all pilots, paying particular attention to those 
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from the safety point of view. Paradoxical as it may 
seem, the reason for its safety record is probably the 
fact that the plane is dangerous to fly, and that people 
know it and use a greater amount of caution. In fact, 
there are strict regulations against stunting it. or per- 
forming violent maneuvers. 

Fig. 8 shows the number of hours for the various 
types of flying per crash. It will be seen that a much 
fewer number of crashes results from indoctrination 
flights than from any other type. Flying for purposes of 
indoctrination consists of carrying non-aviation personnel 
on demonstration flights in order to illustrate the uses 
of aircraft. Due to the high type of pilot chosen for this 
work and to the conservatism of the flying, it is more 
than three times as safe as any other type. 

Fig. 9 gives an analysis of the causes of the various 
crashes. The information for the compiling of these 


Fig. 7 

whose tendency, it appears, is to fly in the neighborhood 
of 100 hr. per yr. The effect should be to affect a re- 
duction in crashes, both by increasing the pilot’s annual 
and total flying time. 

"Mondays and Thursdays are the peak days in respect 
to crashes as may be seen from Fig. 6. It is hardly nec- 
essary to point out that these two days follow holidays. 
However, it is believed that Thursday crashes may be 
influenced somewhat by the amount of flying done on 
that day.” 

Fig. 7 brings out some interesting facts which ap- 
parently have been little realized. The Navy does about 
an equal amount of flying with land planes and with sea- 
planes. The seaplanes fly considerably farther without 
having any crashes, but apparently when they do have a 
crash, it is considerably more serious in its nature. The 
safety of welded steel fuselages as compared to the old 
fashioned wood and wire construction is also well il- 
lustrated. The Navy report also gives the number of 
flying hours per crash for all the different types and 
models of planes which it uses. This list is not given, 




as in many cases, the mileage for a particular type of 
plane is so small that no fair comparison is possible. 
It is quite evident, however, that certain types of planes 
are distinctly more dangerous than others, but without 
knowing a good deal more about the matter, it would 
be unwise to draw conclusions. For example the HS2L, 
which is a pusher flying boat of ancient vintage, rather 
unstable and underpowered, holds top place in the safety 
figures. This type of plane had 100 per cent, freedom 
from crashes and flew just far enough to head the list 




Fig. 9 


statistics was very complete, but the method of presen- 
tation is not nearly as clear as it will be under the new 
system that has been adopted. 

If the Department of Commerce can obtain as com- 
plete information in regards to crashes as the Army and 
Navy do, we should soon have figures which will give a 
scientific basis for accident prevention work. The new 
N. A. C. A. formula is certainly the best that has been 
developed so far, and is much less apt to lead to false 
and incomplete conclusions than most types of accident 
reports. If the same system were adopted by foreign 
countries, very interesting comparisons could be made, 
and undoubtedly it would offer a stimulus to international 
competition in increasing the safety of aircraft. 

Although the new N. A. C. A. system of accident 
analysis is a vast improvement, and is much more scien- 
tific than previous systems, yet, it must not be regarded 
as perfected. Unless intelligently studied, it is very easy 
to draw false conclusions from statistics. To obtain 
proper deductions from an analysis of accidents, all 
factors must be given proper consideration, and an in- 
telligent approach must be made. There will also be need 
for detailed study of special phases, such as the relative 
safety of different types of planes. The field of accident 
study is a comparatively new one, but it offers many 
interesting and extremely valuable possibilities. 
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Record Attendence Features Unsanctioned Distributor and Dealer 
Exhibition Sponsored by -Aviators ■Pm No. 743 


By R. Sidney Bowen, Jr. 


W HAT financial benefit has been derived by the 
exhibitors in the New York Aviation Show, 
since the affair was officially open at Grand 
Central Palace on February 6, is a matter for consider- 
able speculation. However, as regards the sponsor, Avia- 
tor’s Post No. 743 American Legion, and the professional 
promoters back of the Post, the Show has unquestionably 
been a most gratifying financial success. Not for eight 
years have the natives of the Empire State city had 
the opportunity to view an aeronautical display held 
within the city’s limits, and when that opportunity pre- 
sented itself on February 6 the airminded and unair- 
minded alike took full advantage, with the result that the 
New York Show has “played to a full house” every single 
day since. In fact, as we go to press, there is talk of con- 
tinuing the affair for the remainder of this week. 

The Show itself might be classed as a dealers, distribu- 
tors and outsiders exhibition as relatively few of the big 
aeronautical concerns are exhibiting under their own 
name, and many newly formed organizations have taken 
space to exhibit products, some of which are strictly 
aeronautical, and others which require considerable 
stretching of the imagination to associate them with the 
field of aviation. The absence of the majority of the 
well known companies was due to the fact that the Show 
was not sanctioned by the Aeronautical Chamber of Com- 
merce. And that fact, incidentally, was the main topic of 
the airminded at the Show. As one went from exhibit to 
exhibit one hears continually the its, ands, buts, whys 
and becauses of failure to receive the sanction, or the 
reasons why sanction was not granted. According to 
those in a position to know . . . due to a somewhat in- 
excusable misunderstanding, sanction was not applied for 
nor were any definite moves made by the other party to 
grant the sanction. It would seem to be that Aviators’ 
Post and the Aero Chamber of Commerce were equally 


at fault. Each has been taught a lesson, and if there be 
a “second time” it is an odds-on bet that there will be a 
far greater amount of cooperation forthcoming from 
both parties, provided, of course, that the sparks do not 
begin to fly between now and then. 

The feature of the Show, if there really was a feature 
of the affair, was the display of products entered by 
Columbia Air Liners, Inc., of which the well known 
trans-Atlantic air passenger, Charles Levine, is the head. 
Three planes and an engine made up the exhibit. Of the 
planes, a new convertible, amphibian of the “Triad” 
Series-CAL 1. powered with a Whirlwind was the most 
interesting from an aeronautical viewpoint. However, 
from the public's viewpoint, an all metal inverted Pack- 
ard powered mail plane took the blue ribbon. The third 
plane was a small single seater sport monoplane, of a type 
which has participated in several French light plane con- 
tests, and is powered with a 40 lip. Salmson engine. The 
engine is a 280 hp. at 2600 r.p.m. (reduction geared) 
nine cylinder aircooled radial named the Columbia but is 
strongly reminisant of the Farman engine and has FF 
( Farman Freres) on the crankcase. It is stated that this 
engine will be standard equipment on the Triad. 

The Triad is a high wing monoplane of the usual con- 
struction with the exception that an over sized detachable 
pontoon is fitted to the underneath forward part of the 
fuselage, making the plane a landplane, flying boat or 
amphibian, as may be desired. According to reports the 
plane has good performance as a land plane. The upward 
curve of the pontoon has necessitated a “well” to allow 
for propeller clearance. At two points the clearance is 
little more than an inch, a fact which might not prove 
particularly healthy if ice collected on the pontoon. Then 
too. there is the item of vibration caused by the prop tip 
passing below the top level of the pontoon, but, accord- 
ing to the officials of the company, in the case of the 
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Triad the item of vibration does not exist. According to . 
those self same officials changes are to be made in future 
models, one of the most important being the lowering of 
the bottom level of the windshield to permit of better 
forward visibility. Taking all in all the Triad seems to 
have some good possibilities and its development in the 
future should be watched with more than a little interest. 
A complete technical description of the Triad will ap- 
pear in an early issue. 

The all-metal mail plane, titled Uncle Sam and de- 
signed by two Frenchmen, is an exceptionally well stream 
lined monoplane which, on paper, can carry enough fuel 
for a non-stop flight of around 6,000 mi. As yet it has 
not left the ground and until it does, and shows a per- 
formance equal or better than the Lockheed Air Express, 
its main features are that it is an exceedingly “showy" 
design and that, according to reports, it cost a quarter of 
a million dollars to build. The Columbia engine and the 
sport job both “look” good, and, in the opinion of the 
Company’s officers and pilots, are good. Granting that 
fact for the sport job, it is a far, far cry from a good 
performing single seater plane to a good selling market, 
but perhaps the Company’s sales force will be able to 
prove that a fair sized single seater market exists. 

Included in the exhibits entered by the manufacturer 
himself were nine companies which are already well 
known to the industry. They were, Bellanca Aircraft 
Corp., which exhibited a CH model; Bourdon Aircraft 
Corp. which exhibited its “Kitty Hawk” biplane; Brun- 
ner Winkle Aircraft Corp. which exhibited its “Bird” 
biplane in which Miss Eleanor Smith recently established 
a new endurance record for women pilots ; Buhl Aircraft 
Corp. which exhibited its “Special Airsedan; Chance 
Vought Corp. which showed its famous “Corsair”; Ham- 
ilton Metal Plane Co. which exhibited its all metal mono- 

E lane; New Standard Aircraft Corp. (formerly Gates- 
>ay Aircraft Corp.) which displayed its “New Standard” 
biplane ; Szekely Aircraft Corp. which exhibited its “Fly- 
ing Dutchman”; and Aeromarine Klemm which showed 


of N. J., which displayed its “Air-istocrat monoplane ; and 
Arrow Aircraft & Motors Corp. which exhibited its Ar- 
row Sport Biplane. 

Apart from the Columbia jobs the other planes of that 
group to cause one to stop and take a second look were, 
first, the Crescent monoplane, principally because it re- 
minded one of the Bellanca plane that Chamberlain flew 
to Germany. It is stated to have certain features not in- 
cluded in the Bellanca plane, but as yet the craft has not 
been flown, and the “proof of the pudding is in the eat- 




Thc Arrow Sport Biplane powered with a Le Blond 


its AKL-2S low wing monoplane. All of these planes^ re- 
ceived equal attention from the public, as well as "old 
friend" attention from visiting members of the industry. 

Of the newer participating members of the aeronautic 
industry on this side of the Atlantic, who are either manu- 
facuring their own design, or have secured the American 
manufacturing rights of a foreign plane, eight were rep- 
resented at the Show. They were . . . American Aero- 
nautical Corp. which is handling the Savoie Marchetti 
flying boat and Isotta Franchini engines; Columbia Air 
Liners, Inc., which has already been mentioned; Cresent 
Aircraft Corp., which displayed an eight passenger Whirl- 
wind powered monoplane built under the personal super- 
vision of Clarence Chamberlain; Mill Basin Aircraft Corp. 
which exhibited its “Flying Boat” Biplane ; Moth Aircraft 
Corp., which showed its American built (or soon to be 
American built) DH “Moth” biplane; U. S. Aircraft Co. 


of an 0X5 Brunner-Winkle biplane. 


ing.” Later models are to be powered with the new 300 
hp. Whirlwind, but for the Show a 200 hp. Whirlwind 
was installed. 

The next to catch the eye, particularly if one entered 
the building by the rear door, was the Mill Basin Fly- 
ing Boat. This craft “looks” good, perhaps because it is 
a Whirlwind powered Seagull hull fitted with single bay, 
high lift wings. However, the workmanship on the job 
is clean and as a whole the plane gives one the impression 
that it has a good performance. 

The next attraction, whic incidentally is listed in third 
place because it is located on the second floor, is the 
Arrow Sport Biplane. This little “cloud dodger” is an 
exceptionally well built two place (side-by-side) biplane 
that can be used as a training plane as well as for sport 
flying. This plane was exhibited at the Chicago Show last 
December but it made its first appearance in the east dur- 
ing the New York affair. The points that catch the eye 
at once are the tapered wings, their stagger angle and the 
absence of interplane cross bracing. It is stated that a 
60 hp. engine takes its 25)4 ft. wing spread off in a run 
of 100 ft. There should be a good market for this plane, 
if its performance conforms with the reports we hear. 

The “Moth” of course needs no introduction to the 
aeronautically inclined. Its record speaks for itself, and 
with a Wright Gypsy engine as the power plant the 
American made Moth should find a healthy market that 
will probably continue to increase as the price of the 
plane continues to decrease. The same comments go for 
the Savoie Marchetti monoplane, with the exception per- 
haps that competition with American water craft may 
be a bit more keen. The progress of the American com- 
pany handling this plane should be worthy of notice as 
time goes on. 

A total number of 12 factory representatives, distribu- 
tors, dealers, etc. of well known plane manufacturers ex- 
hibited at the Show. These included Air Associates 
(Lockheed Vega and Avro Avian); Curtiss Flying 
Service, Inc. (Curtiss Robin) : Dr. Arthur LaRoe (Alex- 
ander Eaglerock) ; E. H. Holmes & Co. (Swallow Bi- 
plane) ; Eastern Aeronautical Corp. (Ryan Brougham 
and Command-Aire Biplane) ; Thomas B. Neelands, Jr. 

(Travel Air) ; Atlantic Air Service, Inc. (Cessna and 
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Spartan) ; George A. Wies, Inc. (Mono and Stearman) ; 
New York Aircraft Distr. Co. (Advance) ; Rodabec Air- 
craft (Laird and Stinson, Jr., and Roosevelt Flying 
School (Travel Air Biplane). 

One plane exhibited was a last minute arrival — straight 
from the west coast in 18 hr. 21 min. 59 sec. — the Lock- 
heed Air Express powered with a Pratt & Whitney 
“Wasp” engine (N. A. C. A. cowling) and piloted by 
Capt. Frank Hawks with Oscar E. Grubb as passenger- 
mechanic. This plane attracted considerable interest in 
view of the fact that its record breaking pilot was on deck 
to answer the million and one questions that the unair- 
minded wanted to ask. And, as a matter of fact it was 
Mr. and Mrs. New Yorker’s first real chance to even get 
near a famous pilot so soon after the accomplishing of 
his feat. Naturally, the New Yorkers needed no second 
invitation. 

Among the engine exhibits one noticed the absence of 
the big companies such as Wright, Pratt & Whitney, 
Packard, and Curtiss. True, Curtiss Flying Service, Inc. 
had a Challenger in its booth but that was the only power 
plant of the Garden City and Buffalo firm that was ex- 
hibited. It is stated that “by agreement” the leading 
engine manufacturers stayed out of the Show. However, 
it is perhaps an item of interest that Wright and Curtiss 
engines that had seen service in famous flights of the past 
were included in the historical exhibit of R. H. Macy Co., 
the New York department store. 

From the standpoint of attractive display the Isotta 
Franchini engines received the most attention. In this 
group were two or three high powered water-cooled en- 
gines, one of the 18 cylinder type, a 12 cylinder V air- 
cooled job and a six-in-line aircooled job that was par- 
ticularly interesting if for no other reason than that the 
cylinders and crank case are cast integral. This engine is 
rated at 80 hp. and seems to be worth closer inspection. 

Some of the other engine exhibitors included : Ameri- 
can Cirrus Motor Corp., which exhibited a four-in-line 
Cirrus to be made in this country (with certain altera- 
tions) ; E. W. Bliss & Co., which showed a Bliss-Jupiter 
to be made in this country (as well as a Bliss-Titan and 
a Bliss Neptune) ; Continental Motors, which showed its 
new, yet untried, radial ; Kinner Airplane & Motor Corp., 
whose product needs no introduction to the reader ; 
Wright-Tuttle Aircraft Motors Corp., which gave the 
first American showing of the Belgium Renard engine 
that has made a name for itself in the 100-hp. class in 
Belgium, and Szekely Aircraft Corp., which exhibited 
its SR3, a 40-hp. three-cylinder radial. 

Perhaps, it might be said that from the viewpoint of 
things aeronautical, the accessory and equipment exhibits 
were the weakest part of the show. There were, of course, 
few of the well-known companies exhibiting, but the 
majority was made up of new “outfits" and firms belong- 
ing to other industries. In fact, one did not have to be 
interested in airplanes to be able to buy things at the 
show. There were special preparations to keep the wind- 
shield of your automobile clean, tapestry, cheap jewelry, 
Boy Scout equipment, fire extinguishers, and motorcycles 
and side cars, etc. 

The most impressive thing about the miscellaneous 
exhibits was the speed with which the public, exhibitors 
and everyone else were able to dodge the million-odd toy 
planes that young hands were releasing all over the place. 
It seemed to be consensus of opinion of those present (as 
visitors) that every single toy and model airplane builder 
in these United States exhibited at Grand Central Palace. 
However, as they say, the boy of today is the pilot of 
tomorrow. If that be true, then, according to scenes 
viewed at the Grand Central Palace, New York will be 
able to boast of no less than nine million pilots “to- 
morrow." 


To get back to the well-established aeronautical com- 
panies exhibiting, it can be said that the most attractive 
booth was that of Eclipse Machine Co. This exhibit con- 
sisted of aviation starters and generators, all of which 
were exceedingly interesting, to say nothing of the per- 
fect workmanship that had been put into their manufac- 
ture. A bit less attractively arranged but equal in work- 
manship and utility were the propellers exhibited by the 
Hamilton Aeronautical Corp. One in particular caught 
the eye, for it was a magnesium prop that had seen 150 
hr. in the air and appeared to be in excellent condition. 
Developments with this propeller are worth watching, if 
for no other reason than the fact that a saving in weight 
of about 15 per cent, over dural is possible. 

Some of the other “old-timers” exhibitin were: Edo 
Aircraft (pontoons) ; Robert Bosch Magneto Co., Inc. 
(Magneto products) ; Heywood Starter Corp. (starters) ; 



A Wright Whirlwind powered Bcllanca-CH monoplane. 


Nicholas-Beazley Corp. (accessories and equipment) ; 
Snap-On Wrench Co. (tools) ; Texas Pacific Coal & Oil 
Co. (fuels) ; Tidewater Oil Sales Co. (fuels) ; Arch Roof 
Const. Co. (hangars) ; Crouse-Hinds Co. (lighting equip- 
ment) ; Summerill Tubing Co. (tubing), and Irving Air 
Chute Co. (parachutes), etc. 

The laugh of the show (that was intended) was fur- 
nished by the Ruggles Orientator Corp., which had one 
of its Orientators set up in the booth. From opening 
time till closing time that section of the Grand Central. 
Palace was ruled by the one-way traffic law. That is, 
when any of the spectators decided to move on. With 
no danger of spinning to the ground or force landing 
in mid ocean, the unairminded was able to get Some of 
the so-called thrill of flying by seating himself, or herself, 
in the orientator and "setting the wheels in motion.” 
There were many who desired that thrill, and as a result 
there were a lot of laughs, and a good time was had by 

And last,' but of course not least, was a booth devoted 
to what the well-dressed aviatrix should wear, and what 
miladi has accomplished in the field of aeronautics. In 
charge of this section were Lady Jane Mary Heath, of 
London-to-Capetown fame, and Miss Amelia Earhart, 
who has the distinction of being the very first member 
of the fair sex to travel successfully as a passenger the 
North Atlantic air route. 

In conclusion, we repeat that the New York Aviation 
Show was indeed a financial success for its sponsors and 
promoters. It was rather well staged and quite interesting. 
And while perhaps it did not prove to be a big money 
maker for the exhibitors, it certainly created more air- 
mindedness in New York City than there ever existed 
before. And after all, a man must be airminded before 
he can be regarded as a good prospect for airplanes, en- 
gines, equipment, or any of the other thousand and one 
different things that are classed under the heading of 
aeronautics. 



The Monocoach 

A N airplane similar to the Monocoupe, but having a 
capacity of four persons, including pilot, is now 
being manufactured by Mono Aircraft, Inc., Moline, 111. 
The new plane, which is called the Monocoach, is an ex- 
ternally braced high wing cabin monoplane powered with 
the Velie L-9 engine, which develops approximately 170 
hp. It has a wing span of 40 ft., an overall length of 
26 ft. 2 in., and an overall height of 7 ft. 6 in. The 
weight of the plane empty is 1700 lb. and the gross weight 
3,000 lb. 

The cabin, which is exceptionally roomy and com- 
fortable, lias two large doors for easy entrance or exit, 
one on either side, just forward of the rear seat. There 
is a small space between the front seats and, in addition, 
the backs of these seats fold forward, permitting easy 
entrance to them. Ample window space is provided to 
give good vision in all directions. An unusual feature is 



A front quarter view of tlic "Monoach" manufactured 
by Mono Aircraft Inc. It is powered with the Velie L-9 
engine. 

the covering of the top of the cabin with pyralin, which 
provides excellent vision above and behind. A curtain is 
furnished which may be drawn over this when it is de- 
sired to shut out the sun. All of the glass used is non- 
shatterable. and that in the doors slides up and down as 
in an automobile. 

Welded steel tubular construction is used throughout 
the fuselage and tail surfaces. The stabilizer is adjusta- 
ble in flight and the fin on the ground. The tail surfaces 
are externally braced. The elevator control is by means 
of cables, and the stabilizer adjustment by push-pull rods. 

The wings are of conventional wood and fabric con- 
struction. The wing beams are of "I” section and of 
grade “A” airplane spruce. The wings are pin connected 
at the fuselage and are braced at a point about 12 ft. 
front the longerons. The U. S. A. 35-B airfoil section 

The ailerons are of wood construction and of the 
Frieze type, the hinge being 25 percent, of the aileron 
chord. It has been demonstrated in flight that the force 
exerted by one finger has been sufficient to operate the 
ailerons. 

The landing gear, which has a tread of 10 ft., is of the 
divided axle type, with a long oleo strut. The wheels are 
equipped with Bendix brakes which can be operated sepa- 
rately or together. The brake pedals have been installed 
close to the rudder pedals so that both may be operated 
at the same time if desired. 

Fuel tanks having a capacity of 66 gal. are carried in 
the wings outboard of the fuselage. This provides suffi- 


cient fuel for 5yi hr. flight at cruising speed. Instru- 
ments include a compass," turn and bank indicator, tacho- 
meter, oil pressure gauge, oil temperature gauge, altimeter, 
air speed indicator and clock. A strong sturdy auxiliary 
tail skid is provided to protect the tail surfaces from 
injury in the event of failure of the normal tail skid. 
Additional specifications are as follows: 

Wing area 228 sq. ft. 

Wing chord 75 in. 

Aileron Area 17 sq. ft. 

Elevator Area ..... . . 12J4 sq. ft- 

Stabilizer Area 18 sq. ft. 

Rudder Area 9 sq. ft. 

Fin Area 4J4 sq. It. 


“Collegiate” Monoplane 

D ESIGNED to meet the demand for a training o» 
sport plane, the “Collegiate” monoplane is soon to 
be produced in quantities by the O. W. Timm Airplane 
Corp., Glendale, Calif. This airplane, which is of the 
tandem cockpit, externally braced type, is powered with 
an Anzani 100-120 engine. Other power plants in the 
80-150 hp. range also may be used. 

The Collegiate has a wing span of 35 ft., a length ot 
24 ft., 7 in. and a height of 8 ft., 5 in. The wing area 
is 236 sq. ft. The weight of the plane empty is 910 lb. 
and the weight fully loaded 1,760 lb. With the Anzani 
engine, the high speed is 118 m.p.h. and the landing 
speed 35 m.p.h. 

Wings are in two sections and are braced with tubular 
struts. The wing spars are of “I” section with five ply 
webs and spruce caps. The ribs are of original design 
and are a combination truss and web construction. Two 
fuel tanks are mounted in the wings. The ailerons are 
long and narrow and are very effective and easy to op- 



A side viciv of the Ausani pmvered “Collegiate" Mono- 
plane manufactured by the O. IV. Timm Airplane Corp. 
erate. They are constructed of plywood and fabric cov- 
ered. Two independent sets of wires and fittings are 
used in the aileron control system. 

The fuselage is constructed entirely of chrome molyb- 
denum steel tubing with a detachable engine mounting. 
Removable dual controls are standard equipment. The 
seats are well upholstered and have deep leather covered 
spring cushions. New small type Pioneer instruments 
consisting of altimeter, tachometer, oil pressure and oil 
temperature gauges are used. 

Landing gear is of the hydraulic type with divided 
axles and equipped with 30x5 in. wheels. The tread is 
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l/l ft. The tail skid with its rubber shock absorber is 
removable as a unit. The skid shoe is surfaced with 
“Stoodtei” for long service. 

Tail surfaces are constructed of chrome molybdenum 
steel tubing. The stabilizer has a large range of adjust- 
ment. Elevator horns are inside of the fin. There are 
two independent sets of control wires and fittings to the 
elevators and rudder. 


American Eagle “Flyabout” 

O NE of the recent offerings of the American Eagle 
Aircraft Corp., Kansas City, Mo., is the “Flyabout,” 
Model A-429, a two place folding wing sport biplane. 
This plane, which has been designed for the use of flying 
clubs, sportsmen and business men, is powered with either 
a Szekcly SR-3 or a LeBlond 60 engine. With the Le- 
Blond engine the high speed is 100 m.p.h. and the cruising 
speed 85 m.p.h., according to the specifications furnished 
by the manufacturer. 

The Flyabout has an overall length of 19 ft. 6 in., a 
wing span of 27 ft. 11 in. and a height of 7 ft. 9 in. The 
total wing area is 168 sq. ft The weight of the plane 
empty is 595 lb., the useful load 400 lb. and the gross 
weight 1,095 lb. 

Ribs Fabricated in Jigs 

Wing spars are of Sitka spruce, routed for lightness, 
and the ribs, which are fabricated in jigs, are made of 
spruce and laminated mahogany plywood. The wing 
chord is 4 ft. 3 in. Both upper and lower wings are 
rigged at an angle of incidence of 2 deg. and the stagger 
is 0 deg. The gap is 4 ft. 3 in. giving a gap chord ratio 
of 1. Support are provided at the lower edge of the 
fuselage to hold the wings when they are folded. The 
plane may be taxied or towed with wings in the folded 
position. 

Fuselage, undercarriage, engine mounting and tail 
group structure are constructed entirely of welded steel 
tubing. No wire or rod type trussing is employed in any 



Front quarter view of the "Flyabout," Model A-429 
developed by the American Eagle Aircraft Corp. 


part of the fuselage structure. The cockpit is finished in 
Fakrikoid and is comfortably cushioned. A terne plate 
firewall separates the power plant compartment from the 
remainder of the plane. A small door on the right side 
affords access to the cockpit. 

Conventional stick and rudder bar controls are installed 
and dual controls can be furnished when the plane is to 
be used for training purposes. An illuminated instrument 
panel containing tachometer, altimeter, oil pressure gauge 
and temperature gauge, is provided. A 12 gal. gasoline 
tank is provided and the oil capacity is 1J4 gal. Landing 
gear is of the divided axle type. 


The “Whitey” Sportplane 

T HE “Whitey” Sport, a two place, high wing mono- 
plane, has undergone a rigid series of preliminary 
flights and has proven itself exceptionally airworthy for 
a light plane. A number of these airplanes have been 
manufactured by the White’s Aircraft Co., Des Moines, 
la., within the past few months. 

This monoplane is an open cockpit type ordinarily pow- 
ered with a six cylinder Anzani engine. Three cylinder 
45 hp. Szekeley engines have been installed in two models. 
Still another model has been turned out with a 60 hp. 
LeBlond power plant. All of these engines are inter- 
changeable with the exception of the LeBlond which re- 
quires a special mounting. 

The Whitey Sport was designed primarily for the 
private owner and light-plane flying clubs. It is the re- 
sult of over twelve years experience with lightplanes by 
the designer, Harold L. White, chief engineer for the 
Whites’ Aircraft Co. 

On one occasion Capt. J. C. Bryan in a three cylinder 
Szekeley powered plane remained in the air 2 hr. and 30 



Rear quarter view of the two-place “IVhitey" Sportplane 
made by the Whites Aircraft Co. The first plane was 
powered with an Ausani engine. 


min. He attained an unofficial altitude of 10,500 ft. Jack 
Walton piloted the plane on its first long cross country 
trip to Omaha, Neb. This 170 mi. trip was made in 
1 hr. and 42 min. 

The wing has a span of 31 ft. and a chord of 4 ft. 3 in., 
giving it a total area of 130 sq. ft. The overall length 
of the plane is 18 ft. 4 in. and it is 6 ft. 6 in. high with 
tail skid on the ground. The weight empty is 485 lb. and 
fully loaded is 850 lb. 

The wing is braced externally by four streamline struts 
from the lower longerons. The landing gear is of all 
steel through axle type wrapped with shock cord and has 
a tread of five feet. Split type rubber disc landing gear 
is optional. The tail skid is all steel, shock cord wrapped. 

The fuselage is built up from Army specification steel 
tubing and welded throughout. No wire bracing is used 
in the fuselage, the entire structure being built in the form 
of a truss. Both wing and fuselage are fabric covered. 

Side by side seating arrangement is used in the cockpit 
which is upholstered in leather. There is an abundance 
of leg room and excellent visibility is afforded. The 
landing gear view is unobstructed which is an excellent 
factor in student training. Dual controls are optional. 
Gasoline and oil are carried under the cockpit cowling. 
The fuel capacity is 10 gal. The engine is fitted with 
cowling and spinner cap which fairs into the fuselage. 

The wing is built in three sections, the center section 
fastened to the fuselage by the usual type struts of 
streamline tubing. The wing is built up of wooden spars 
and spruce ribs. Steel wires and compression members 
are used in the drag bracing. The leading edge is cov- 
ered with plywood to insure a permanent contour. The 
tail unit is constructed entirely of welded steel tubing. 
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Glider Men Hold 
Annual Meeting 


National Association Makes 
Plans for Promotion 
of Sport 


DETROIT, MICH.— The first an- 
nual meeting of the National Glider 
Association was held here on February 
6. This organization, formerly known 
as the Evans Gliders Association, was 
formed for the purpose of encouraging 
the development of gliding as a sport 
in this country. Edward S. Evans, 
president of the Association, has put up 
a $4,000 trophy to be competed for an- 
nually and has also put up a series of 
cash prizes. The contests are to be 
held under the auspices of the N. A. A. 
and it is hoped that there will be keen 
competition. A number of clubs have 
already been started and more are in 
process of formation. 

Among those present at the meeting 
were Edward S. Evans, Prof. Peter 
Altman, Col. L. H. Britten, Harvey 
Campbell, Carl B. Fritschie, Maj. Reed 
Landis, Earl D. Osborn, Prof. F. W. 
Pawlowski, Carl F. Schory, William 
Scripps, Jr., and D. F. Walker, man- 
ager of the Association. 

To Withhold Blueprints 

Besides the regular business of an 
organization meeting, various points of 
policy were discussed. One of the most 
serious matters was the question of 
whether blue prints of gliders should 
be sent to all requesting them. Although 
gliders arc comparatively simple they 
are in many ways as hard to build as 
arc regular airplanes. It was the feeling 
at the meeting that unless the group 
asking for the blue prints was in touch 
with a competent engineer or aircraft 
constructor they should not be fur- 
nished with blue prints. The matter 
was referred to a technical committee 
for further study. 

A committee was also named to study 
the matter of sending out suitable pub- 
licity. It was pointed out that the Gcr- 

200,000 members and it was believed 
that gliding could be widely extended 
in the United States. A financial com- 
mittee was appointed for the purpose 
of raising funds. It is hoped that the 
association will receive donations, but 
after it is underway the membership 
should be able to furnish support. 

The matter of supervision of the local 
gliding clubs was discussed. It was 
pointed out that gliding could be very 
safe but that unless it were properly 
supervised it might lead to many acci- 
dents which would injure the reputation 
of the sport. 

In the afternoon the directors went 
to the Scripps Farm which is the prov- 
ing ground for Gliders, Inc., which con- 
cern is building primary gliders. These 


Hamilton Plans 
Doubled Output 

MILWAUKEE, WIS. — Im- 
mediate increase in facilities at 
the new propeller plant to bring 
double output was announced by 
Thomas F. Hamilton, head of the 
Hamilton Metalplane Co. and 
Hamilton Aero Manufacturing 
Co., upon his return from New 
York City, where a deal was 
closed merging these concerns 
with United Aircraft & Transport 
Corp., the Boeing-Vought-Pratt & 


100 men will be added to the force 
and between $60,000 and $70,000 
will be spent for new machinery. 


machines, patterned after the German 
craft, are very strong but purposely arc 
built to be aerodynamicaily inefficient 
so that the students may not fly too 
high or too fast 

The demonstrations were made from 
the top of a gently sloping hill about 
50 ft. in height. The gliders were 
launched by means of two lengths of 
rubber cord about 150 ft long which 
were stretched out by four men, first 
walking and then running, on cither 
side of the front of the plane. At a 
given signal the men who were holding 
the tail of the gilder would let go and 
the glider would be catapulted into the 
air. The method reminds one of a 
boy’s sling shot developed on a giant 

After Mr. Scripps and a German pilot 
had given demonstrations, Major Lan- 
dis made a very nice flight of 150 or 200 
ft. The performance was closed by Earl 
D. Osborn who made three flights the 
last two being unintentional and due 
to overcontrolling before landing. 


Many Sales Reported 
At New York Air Show 

NEW YORK, N. Y. — Airplane sales 
totalling about $1,000,000 and sales of en- 
gines reaching several hundred thousand 
dollars were reported by various manu- 
facturers at the New York Aviation show 
as we go to press. These sales include 
contracts closed with distributors and deal- 
ers as well as with individuals and con- 
cerns. In addition, a large number of 
prospects and scores of provisional sales 
expected to be closed definitely following 
the show were reported. Accessories rep- 
resentatives made extensive sales, also. 

Exhibitors generally reported consider- 
able enthusiasm over the conduct of the 
show and the large attendance. The three 
floors of the exposition were thronged 
every day and on Saturday, Sunday and 
Lincoln's Birthday they were crowded 
with spectators of all ages. Many exhib- 
itors had spoken for space at next year’s 
display before the close of this one, an- 
ticipating an increased demand for accom- 
modations. 

It is said that there were fully 200,000 
paid admissions. 
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Hawks’ Record Flight 
Demonstrates Cowling 

NEW YORK, N. Y— The record- 
breaking transcontinental flight of 18 hr. 
21 min. 59 sec. accomplished by Capt. 
Frank M. Hawks and Oscar E. Grubb, 
February 4 and 5, was the first commercial 
demonstration of the possibilities of the 
N.A.C.A. cowling with which the Lock- 
heed Air Express was fitted. The machine 
was the first commercial plane to be so 
equipped and the device is credited with 
making the record trip possible in spite of 
adverse weather conditions. 

The Lockheed left Los Angeles at 
8:37:30 P.M. (Eastern Standard Time), 
February 4, and arrived at Roosevelt Field, 
L. I, at 2:59:29 P.M. the next day, beat- 
ing Arthur Goebel’s mark by 36 min. and 
1 sec. Severe weather was encountered 
at Roswell, N. M„ and continued practi- 
cally the rest of the trip. Fuel for the 
Pratt & Whitney Wasp engine was 



Cap I. Frank M. Hawks 


pumped into the main tanks by Mechanic 
Grubb, who experienced difficulty from the 
gasoline fumes. 

The fliers were greeted at the New York 
City Hall by officials while the plane was 
installed in the New York Aviation Show. 
The cowling drew particular interest. 
Hawks is Technical Advisor on Aeronau- 
tics of The Texas Company. 


Consolidateds for Fairchild 

NEW YORK, N. Y. — Contract orders 
for aircraft instrument boards and instru- 
ments for the entire 1929 airplane output 
of the Fairchild Aviation Corp. of Farm- 
ingdale, L. I., has been received by the 
Consolidated Instrument Company of 
America, Inc., this city. Estimated business 
for the year from this one source is ex- 
pected to be in excess of $100,000, it is 
stated by J. Leopold, president of the 
Consolidated firm. It is said that the 
order just placed makes the Fairchild com- 
pany the 18th aircraft manufacturer to 
adopt Consolidated instruments as exclu- 
sive standard equipment on all planes. 
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Columbia Air Liners' amphibian monoplane with detachable float feature. 


Lindbergh Completes 
Pan American Flight 


MIAMI, FLA.— Colonel Lindbergh and 
Raymond J. Merritt, piloting mail planes 
of Pan American Airways, arrived here 
February 13 and thus completed the first 
round trip of the newly inaugurated air 
mail service. Merritt’s plane made the 
northward trip only, being pressed into 
service to carry the large volume of mail, 
859 lb., scheduled for transport to this 
country. 

The Sikorsky amphibions left Cristobal 
February 10, flying to Managua. Nicar- 
agua, with stops for fuel at David, Pan- 
ama. and Punta Arenas, Costa Rica, in 
7J4 hr. Lindbergh flew directly to Belize, 
British Honduras, on February 11 in 6 hr. 
57 min., while Merritt made a stop on the 
way at Tela. The planes reached Havana 
February 12 in 12 hr. 36 min. with several 

Lieut. Christian Schilt, hero of Marine 
Corps air exploits in Nicaragua, flew with 
Colonel Lindbergh part of the time, having 
received a leave of absence from the Corps 
to act as Miami superintendent, Pan Amer- 
ican. The 2000 miles of water and jungle 
country were negotiated without difficulty 
and according to schedule for the most 
part No equipment trouble of any con- 
sequence was experienced throughout the 

American Eagle Turns 
Out 14 Planes in Week 

KANSAS CITY, MO. — Production 
in the factory of the American Eagle 
Aircraft Corp. of Kansas City hit a high 
point in a recent week when fourteen 
airplanes were delivered to purchasers. 

A consignment of five planes was 
flown to Texas by pilots for Southern 
Airways, Inc., which has signed an air- 
plane contract for 50 planes, and will be 
distributor in Texas. L. A. Winship is 
president of Southern Airways, Inc. 

Others went to W. DelBigio, distrib- 
utor in Winnipeg, Canada; the McKen- 
zie-Morrow Aviation Co., Portland, 
Ore.; Tri-State Air Lines, Inc., Sioux 
City, la., and Associated Aircraft, Inc., 
California distributor. Four planes were 
shipped to Associated Aircraft. 


Miss Trout Sets New Record 
MINES FIELD, LOS ANGELES, 
CALIF.— Miss Bobby Trout, 22, set a new 
endurance mark for women February 11 
when she landed here after 17 hr. 5 min. 
and 37 sec. aloft in a Golden Eagle mono- 
plane. She bettered the former record of 
13 hr. 16 min. 45 sec. held by Elinor Smith 
of Freeport, L. I., by almost four hours. 
Miss Trout, who landed at 10:16:22 Mon- 
day morning, had taken off at 5:10:45 the 
afternoon before. 

Thaden Concern Sold 
To Pittsburgh Group 

SAN FRANCISCO, CALIF.— Pur- 
chase of the Thaden Metal Aircraft Co. 
of San Francisco by a group of Pitts- 
burgh capitalists and immediate re- 
moval of all its activities to the Penn- 
sylvania city has been announced here 
by H. V. Thaden, general manager of 
the California corporation. 

A broad program of development of 
metal aircraft construction is to be 
worked out, Mr. Thaden said, with a 
number of experimental planes to be 
built first and a model for quantity pro- 
duction determined upon after these 
have been thoroughly tested. It is 
stated that arrangements for market- 
ing the output, when ready, have been 
completed with a large and well es- 
tablished airplane concern. 

The T-l, first plane constructed by 
this company, has been licensed for 
commercial use and sold to a Pacific 
Coast buyer. The T-2, a smaller craft 
embodying advances in construction 
over the first plane, will be taken East 
for use in experimental work, Thaden 


Report Huge Engine Order 

LOS ANGELES, CALIF.— Contracts 
with the Wright Aeronautical and Pratt 
& Whitney companies for 350 engines cost- 
ing a total of $2,400,000 recently were re- 
ported closed by the Fokkcr Aircraft 
Corp. It was said that the order involved 
200 engines of 425 hp. and 150 of 525 hp. 
The engine companies have declared, how- 
ever, that the negotiations over the con- 
tracts, which have been pending some time, 
have not been completed. 


Levine’s “Triad” 
Tested in Flight 

Amphibian Monoplane of Col- 
umbia Air Liners, Inc., 
Has Novel Float 


NEW YORK, N. Y.-Flight tests were 
made recently on the amphibian monoplane 
"Triad’’ developed and built by Columbia 
Air Liners, Inc., headed by Charles A. 
Levine; and in these trials, the craft is 
reported to have attained a top speed of 
130 mpli. It is designed for either the 
“New Whirlwind Nine’” or the 300 hp. 
Columbia, the company's new engine, 
though a J-5 power plant has been placed 
in the initial plane exhibited at the New 
York Aviation Show following the tests. 

The outstanding feature in the design of 
the Triad is its quick convertability from 
a Iandplane to a seaplane or amphibian. 
The craft is essentially a braced mono- 
plane of conventional type with a retract- 
able landing gear and a hull or main float. 
Either hull or landing gear are readily 
detachable; and when both are in place, 
the craft may be used as an amphibian be- 
cause of the retractable landing gear. The 
hull is constructed of wood and duralumin 
and weighs approximately 300 lb. It can 
be detached from the fuselage by the re- 
moval of four bolts. 

The Triad, which has accommodations 
for five passengers, pilot and co-pilot, has 
a wing span of 49 ft., an overall length of 
33 ft. and a height of 9 ft. The wing area 
is 324 sq. ft and the gross weight 3,800 
lb. A welded steel tube fuselage of the 
usual type with fabric covering is em- 
ployed. Access to the cabin is gained 
through doors in the side of the fuselage 
and the interior finish of the cabin and 
pilots’ compartment is comparable to that 
of an automobile. Windows are provided 
in the front, sides and top of the cabin. 

Has Unusual Control 


An overhead control device having a 
wheel, which can be swung in front of 
either of the forward seats is also an un- 
usual feature of this craft. The control for 
the hydraulic retractable landing gear is 
located between the seats. An indirectly 
lighted Pioneer instrument panel is 
mounted in the pilots’ compartment. 

A welded aluminum gasoline tank hav- 
ing a capacity of 64 gal. is placed in the 
fuselage and a quadruple system of outlets 
from the tank insures positive flow in 
practically all attitudes of flight. 

The general specifications of the Triad 
are as follows: 
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Production to Follow 
Approval by Klemin 

PORTLAND, ORE.— Active produc- 
tion of a two-place training biplane will 
be started in or near Portland within the 
next six or seven weeks by Aircraft 
Builders, Inc., as a result of approval of 
design of the plane by Prof. Alexander 
Klemin, of the Guggenheim School of 
Aeronautics. J. Kcgerreis, managing di- 
rector of the company, made the announce- 
ment upon receipt of a telegram from Nor- 
man J. Normile, his representative in New 
York. 

Plans for manufacture of planes by the 
company were announced some time ago to 
start early in 1929 at a factory to be con- 
structed in Eugene, Ore. A temporary 
factory will have to be used, however, Mr. 
Kcgerreis said, in order to get a quick 
start on production. Orders for 90 days' 
output have already been received, it is 
declared. 

The plane will be known as the “Student 
Prince." Lieut. Basil B. Smith, engineer 
for the company, well-known pilot and 
former instructor in the Rankin School of 
Flying in Portland, is designer of the 
craft. He is building the first plane in his 
machine shop. 

The model will be especially designed 
for use of a LeBlond 90 hp. engine, but 
a Warner Scarab, or other engine of sim- 
ilar power may be used, according to Mr. 
Kcgerreis. 

Lieutenant Smith is working on designs 
for a small monoplane which will be in- 
troduced after the biplane. It will be 
known as the “Acrocrat." Lieut. George 
E. Love is president of the concern. 


Merrill Will Produce 
Novel Type Airplane 

LOS ANGELES, CALIF.— Prof A. A. 
Merrill, for several years in charge of 
aeronautical research work at the Cali- 
fornia Institute of Technology, has resigned 
his post there in order to devote himself to 
the manufacture of Merrill type airplanes. 
A group of financiers in the East have 
provided funds for the establishment of a 

Professor Merrill is the inventor of the 
tail-less, stagger deealage biplane which 
was recently successfully flown during the 
1928 National Air Races at Mines Field. 
This craft has wings of adjustable inci- 
dence, and in climbing or descending, the 
wings are tilted allowing the body of the 
plane to maintain an approximately level 
condition. 


New Plant Finishes Bach 

LOS ANGELES, CALIF.— Successful 
test flights have been conducted on the 
first Bach plane to be completed in the 
new factory, located at the Los Angeles 
Metropolitan Airport This is the first of 
50 tri-engined planes scheduled for com- 
pletion during 1929, according to the an- 
nouncement of George R. Bury, general 
manager. The Bach is a 10 place trans- 
port monoplane powered by one Pratt & 
Whitney Hornet and two Comet engines. 


Has Three Plane Agencies 


NEW YORK, N. Y. — Rodabcc Air- 
craft, Inc., has been formed with offices 
at 5 East 57th Street, New York City, and 
with flying headquarters at Curtiss Field, 
L. I. Capital, originally put at $50,000, 
may be increased, it is stated. The firm, 
organized by Lea W. Rockwell, Harry I. 
Day and Frederick Becker, will handle 
Stinson, Arrow Sport, and Laird plane 
sales in Metropolitan New York, Southern 
New York State, northern New Jersey, 
and Connecticut. 


Russell ’Chute Plant 
Facilities Expanded 

SAN DIEGO, CALIF. — Tripling of 
present plant facilities is necessitated 
at the Russell Parachute Co., this city, 
following the large Army Air Corps 
contract for several hundred ’chutes an- 
nounced last week, according to H. E. 
Morin, aviation department, San Diego 
Chamber of Commerce. 

The parachutes will be of the stand- 
ard Army type. For their manufacture 
two tons of silk, 500,000 ft. of silk cord, 

25.000 ft. of webbing, 200 lbs. of silk 
thread, and more than 1,500 yds. of 
ducking will be required, according to 
H. R. McClintock, president of the 
Russell company. 

The parachute firm has just com- 
pleted a war department contract for 

1.000 30 ft. anti-craft tow targets. 
These have been accepted by Govern- 
ment inspectors and arc now being 
shipped to Army Air Corps units based 
throughout the United States, Panama, 
Hawaii and the Philippines. 


New Type Certificates 

WASHINGTON, D. C. — Approved 
Type Certificates have been granted as 
follows : 

103. Curtiss Falcon, Liberty engine. 

104. Mahoney-Ryan B-3, six place, dual 
control brougham. 

105. Swallow two place training plane, 

107. New Standard Model D-24, five 
place. Hispano-Suiza engine, sesquiplanc. 

108. New Standard Model D-25, same 
with Wright J-5 engine. 

109. New Standard Model D-26 three 
place mail plane, Wright J-5. 

110. New Standard Model D-27, single 
place cargo-carrying plane with Wright 
J-5. 

The following engine certificate has been 
issued: 16. Floco seven-cylinder radial 
air cooled, developing 115 hp. at 1800 
r.p.m., product of the Axelson Machine 
Co., lass Angeles, Calif. 

The Swallow Airplane Manufacturing 
Co. started work on a large number of 
orders for the training plane, between 400 
and 500 of which were received during the 
Chicago show, on receipt of notification 
of the Department of Commerce approval. 

The Mahoney-Ryan company is produc- 
ing its new brougham and has ordered 250 
Wright J-6 engines of 300 hp. for installa- 
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Senate Passes Flying 
School Rating Scheme 

WASHINGTON, D. C— Examination 
and rating of flying schools by the Aero- 
nautics Branch in the same manner it su- 
pervises other departments of aviation ac- 
tivity advanced one step further recently 
when the Senate passed the bill giving the 
Department of Commerce authority. The 
bill fulfills a need not forseen when the 
Air Commerce Act of 1926 was drawn up. 

Both Houses of Congress have been 
working on the Army and Navy appro- 
priation bills. The sum of $31,645,000 has 
been set aside for continuing the Navy's 
five-year aviation program. About $600,- 
000 of this is for increasing training facil- 
ities at Pensacola. 

Believing that the proposed allocation of 
supervision of the aircraft industry in Cal- 
ifornia to the state motor vehicle depart- 
ment would create dual control of the in- 
dustry with the Aeroautics Branch, hun- 
dreds of pilots and operators have joined 
in a state-wide campaign against the legis- 
lation due to come up soon. 

Warning lights must be placed on all 
radio towers in Nebraska projecting 50 
ft. or more above the ground, if legislation 
now pending is passed. 


Statement is Issued 
About Advertisement 



Insurance Agents Named 

NEW YORK, N. Y.— Barber & Bald- 
win, Inc., this city, announce that Rule 
and Sons, Inc., Los Angeles, has been ap- 
pointed general agents for the Aero In- 
surance Co. and the Aero Indemnity Co. 
for California. Rule and Sons, Inc., has 
for some time been making a specialty of 
aviators’ insurance and is in a position to 
give strong and experienced support to all 
licensed brokers and sub-agents of the 
Aero companies throughout the state. 
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Personnel 


George Bassett recently was elected a 
member of the board of directors of the 
Swallow Airplane Co. to succeed Victor 
H. Roos who is now connected with the 
Lincoln Aircraft Corp. Henry Rosen- 
thal has resigned from the board. 

Eugene Cannava, architectural en- 
gineer, has been added to the staff of Wil- 
liam H. Mallon, Inc., New York City, de- 
signers of airport buildings. 

L. G. Mason formerly of Sharon, Pa., has 
been appointed manager of the new Munic- 
ipal Airport now being constructed at 
Montgomery, Ala. In addition, he is es- 
tablishing under his own supervision the 
Montgomery School of Aeronautics. 

J. Bertrand Purnell, formerly of the 
Longview Flying Field, Latrobc, Pa., has 
been appointed chief pilot and instructor 
of the Montgomery School of Aeronautics. 

R. W. Whitney, Army flying instructor 
during the war, lias joined the staff of 
the Aeronautical Chamber of Commerce 

Erle H. Smith, sales promotion man- 
ager of the American Eagle Aircraft 
Corp., is to have charge of the company’s 
advertising section, also. 

Charles J. Ernst has joined the staff 
of Black & Bigelow as architect in charge 
of design of hangars, airport waiting 
rooms and other airport buildings. 

Lieut. James Ellison, commander of 
the military unit at Bowman Field, Louis- 
ville, Ky., will head the committee ar- 
ranging the air display during the national 
American Legion convention in that city 
next fall. 

Allan A. Tukey was re-elected presi- 
dent of the Omaha Legion Airport Corp. 
at a recent meeting. Hird Stryker and 
Leo Bozell were elected vice presidents; 
T. A. Liesen, treasurer; Clinton Brome, 
secretary. These and Frank Landers 
and E. W. Devereux constitute the board 
of directors. 

Edward A. Si it, who has been in charge 
of lighting development for airports and 
aircraft at the Army Engineering Divi- 
sion at Dayton, O., has been placed in 
charge of similar work and sales engineer- 
ing for the Pyle-National Co. of Chicago. 

John E. Alexander recently was re- 
elected president of the Tri-City Airways, 
Inc., of Wisconsin Rapids, Wis. The other 
officers re-elected include Isaac P. Witter, 
vice president ; G. D. Fritzsinger, secre- 
tary-treasurer; E. P. Gleason, engineer, 
and Chari.es E. Briere, L. P. Daniels 
and G. O. Babcock, directors. 

W. B. Haviland, commander in the 
Navy during the war and a member of 
the Lafayette Escadrille, has been elected 


director of Universal Aviation Schools of 
the Universal Aviation Corp. 

C. A. Braukman, former inspector for 
the Department of Commerce, has resigned 
to become assistant general manager of 
the Swallow Airplane Co. of Wichita, 


Benny Groulx, veteran parachute 
tester and jumper of the Thompson Bros. 
Balloon & Parachute Co., Aurora, 111., is 

N. T. Pulsifer and A. L. Phillips re- 
utive committee and chairman of the board 
utice committee and chairman of the board 
of directors, respectively, of Valentine & 
Co. 

H. B. Russell, pilot of the Standard Air- 
lines, Inc., is in charge of personnel of the 
company stationed at the Phoenix, Ariz., 
terminal of the new air-rail service. 

C. G. Peterson, formerly with the 
Wright Aeronautical Corp. and organizer 
of the Aerial Advertising Co., recently 
has been appointed sales manager of the 
Metal Aircraft Corp. of Cincinnati, O. 

Woodford Baxter has been appointed 
resident manager of the Kentucky Air- 
ways Operators, municipal airport, Lex- 
ington, Ky. 

Lieut. Alex Holden, veteran of the 
Royal Flying Corps war service, has been 
elected president and general manager of 
Washington Aeronautical Corp., Tacoma, 
Wash. 

William Kelsey, Johnny Martin, 
Delbert Everett and H. J. Kelsey, all of 
whom are transport pilots credited with 
more than 1,500 hr., have been added to 
the staff of Standard Air Lines. 

Frank H. Hitchcock, former postmas- 
ter general and during whose administra- 
tion Earl Ovington first carried the air 
mail, has acquired a substantial interest in 
Standard Air Lines of California and is 
a member of the board of directors. 

Mark Hurd, head of the Minneapolis 
school of the Universal Flying School 
group, has been transferred to St Louis 
in charge of equipment sales. He is suc- 
ceeded by V. L. Jones. Floyd Hockridge, 
manager of the St. Paul school has been 
transferred to St. Louis, his successor be- 
ing Franklin Armstrong. 

E. H. Veblen, P. Swanson and Rich- 
ard Happ, graduates of the Minneapolis 
branch of the Universal Flying Schools, 
have been named co-pilots on the Minneap- 
olis-Chicago run of Universal Air Lines. 

George O. Miles has been appointed of- 
fice manager of Northwest Airways, Inc., 
in charge of Chicago, Milwaukee and the 
Twin Cities offices. 

Carl S. Clark, recently was announced 
general manager of all activities of the 
Western College of Aeronautics at Los 
Angeles, Calif. There are said to be 160 
students enrolled at the school under a 
faculty of 11 instructors. 


Trade Tips 


It Has Been Reported That — 

— Establishment of nine more airports is 
planned, the fields to be at the following 
cities: Newport Beach, Calif.; Marlboro, 
Mass.; Paducah, Ky. ; Roswell, N. M.; 
Belcn, N. M.; Denmark, S. C; Andrews, 
S. C. ; Columbia, S. C., and Thomas, 
W. V. 

— Hugh Watson, president of Watson 
Airport, Cincinnati, has completed plans 
for an additional hangar, to house 10 
planes, at his field. Plans for a club house 
to contain rest rooms for passengers, a 
cafe, and a dormitory for flying students 
have also been approved. 

— Universal Air Lines System, now oper- 
ating mail out of the Watson port, will 
also construct a huge hangar at the field 
this spring, it is announced. This structure 
is to house the large Fokker planes being 
placed in passenger service. 

— The Yunkers Aircraft Corp., Dodge 
City, Kan., of which George Yunkers is 
president, is reported to be planning the 
erection of a $35,000 airplane factory in 
St. Louis, Mo. 

— The Von Hoffman Flying School will 
erect two hangars and a barracks to ac- 
commodate 100 students at the Lambert- 
St. Louis Flying Field, Anglum, Mo. The 
cost of the new structures will be about 
$35,000. Albert Von Hoffman is presi- 
dent of the company. 

— W. I. Saul, L. R. Chapman, and R. W. 
Humphrey are interested in the organiza- 
tion of a company to establish an airplane 
factory at Carroll, la., to cost about $125,- 
000 . 

— Bids will be opened February 18 for a 
building to cost in the neighborhood of 
$4,000, to house radio and meteorological 
apparatus which the Government will in- 
stall at Fly Field, Yuma, Ariz. The struc- 
ture must also contain sleeping accom- 
modations for the signal corps men who 
will be detailed to the field. 


Foulois to Lead 
Big Air Parade 

WASHINGTON, D. C.— Brig. 
Gen. Benjamin D. Foulois, Assis- 
tant to the Chief of the Army Air 
Corps, will lead a combined Army 
and Navy aerial review of both 
heavier and lighter-than-air craft 
as a feature of the Presidential 
Inaugural Parade here March 4. 
Comdr. C. E. Rosendahl, U. S. N., 
commanding the naval air station 
at Lakehurst, N. J., will direct 
the activity of the lighter-than-air 
craft participating. The dirigible 
Los Angeles will probably lead 
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AIRPORTS AND AIRLINES 


Detroit Airports 
Plan for Guests 


Accommodations for 5, 820 
Planes Prepared for 
Show Visitors 



field. The fields, with their respective, 

Ford Airport, 1,000 planes; Detroit 
Mutmicipal Airport, 1,000 planes ; Aircraft 
Development Corp. Field, 500 planes; 
107th Observation Squadron Field, 20 
planes; Triangle Flying Service Field, 600 
planes; Stinson Aircraft Field, (Norl - 


(Wayne Industrial Airport), 500 pit 
Packard Field, 700 planes; Mathet 
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Oklahoma Firm to Start Pass- 
enger Service About 
March 1 

CITY, OKLA.— 


tween St. Louis, Tulsa, Oklahoma City, 
Five 14 passenger Wasp powered 

mms 

A s,.,” a ^ri £, 

- — 





490 


AVIATION 
February 16, 1929 


Ford Air Lines 
Report Activities 


Freight Transports Carried 
1,663,120 lb. of Goods 
During 1928 

DETROIT, MICH.— Reports of the 
Ford air lines on operations during the 
year 1928 discloses that Ford freight 
planes, running on regular schedule for 
business purposes by the Ford Motor Co., 
transported 1,663,120 lb. of goods over 
278.943 mi. in 3,19854 flying hours during 
that period. Since the lines were inau- 
gurated on April 13, 1925, these aircraft 
have flown 1,060,175 mi. on scheduled 

The 1928 operations figures, taken with 
previous reports, show that for nearly four 
years the Ford Motor Co. has been making 
important air freight shipments between 
Dearborn, Mich., Chicago, Cleveland and 
Buffalo with such a degree of success that 
of the 2,333 flights scheduled, 2,225 or 
91.1 per cent., have been completed. 

Figures for 1928, which are still tenta- 
tive, show that 547,003 mi. have been flown 
over the Chicago-Dctroit route and 2,744,- 
454 lb. of freight have been carried. 

On the Dctroit-Buffalo route, estab- 
lished March 28, 1927, there have been 978 
scheduled trips, of which 90 per cent, have 
been completed. Ford Freight planes car- 
ried 1,014,987 lb. between the two cities 
and flew a distance of 213,264 mi. 

Other Figures 

The Clevcland-Detroit freight line was 
discontinued July 19, 1928, after having 
been in operation from July 1, 1925. Dur- 
ing that period the air freighters covered 
299,908 mi. and carried 2,684,632 lb. of 
freight. 

Of the 611 flights scheduled between De- 
troit and Chicago during 1928, 92.1 per 
cent, were completed. On the Detroit-Buf- 
falo route. 86.8 per cent, of the 508 flights 
scheduled during the year were completed. 
Between Detroit and Cleveland, 324 flights 
were scheduled prior to July 19, and 93.8 
per cent, were completed. 


W. A. E. Leases Hangar Space 
OAKLAND, CALIF. — Formal lease 
of hangar space at Oakland Airport has 
been contracted by Western Air Ex- 
press, following a test period of six 
months. The lease covers the eastern 
half of Hangar No. 1, giving W. A. E. 
a space 90 by 100 ft. plus office areas 
and shop facilities. It is to run one 
year, with privilege of renewal for two 
additional years. 


Wichita Lets Port Contracts 
WICHITA, KAN.— The Wichita board 
of park commissioners has let contracts 
for a hangar and apron for the new mu- 
nicipal airport, the total cost being $63,300. 
The board will furnish materials for the 
work and will supervise its construction. 


Mail Planes May 
Cut Birmingham 

BIRMINGHAM, ALA.— City 
officials have been informed that 
if the city does not provide proper 
facilities for air mail planes, air 
mail service will be stopped. 

It was pointed out that Roberts 
Field was too small and rough for 
the planes used by Gulf Airlines, 
operating C.A.M.23. Though of- 
ficials have been talking of build- 
ing a new municipal airport here 
for some time, little action has 
been shown. 


Tampa to Get Air Mail 
JACKSONVILLE, FLA.— Air mail 
service between Tampa and Daytona 
Beach will be started March 1 by the Pit- 
cairn Aviation, Inc., it is announced by 
Ralph S. Westing of Philadelphia, director 
of public information for the Pitcairn Co. 
The route will lie over Orlando to Day- 
tona, where the planes will connect with 
the airline between Atlanta, Miami and the 
West Indies. 


St. Louis Corporation 
Will Build New Airport 

ST. LOUIS, MO.— Conversion of a 426 
acre tract of pasture land into a Class A 
airport on the outskirts of East St. Louis, 
in St. Claire County, 111., for the use of 
Transcontinental Air Transport, Inc., and 
the Curtiss Flying Service will begin im- 
mediately, according to announcement by 
the St. Louis Air Terminals, Inc., a cor- 
poration recently organized to carry out 
this undertaking. 

This new airport will be the St. Louis 
stop of the T.A.T., on its coast-to-coast 
air-rail route, known as the "Lindbergh 
Line," and will be used by the Curtiss 


Robertson to Use Army Field 

OMAHA. NEB.— Permission to use 
the landing field at Fort Crook has been 
granted the Robertson Aircraft Corp. 
by the Dar Department. This cor- 
poration, an operating division of the 
Universal Air Lines System, holds the 
mail contract between Omaha and St. 
Louis and will start operating the new 
line within 60 days. Passenger service 
will be included. 


Omaha Sub-Committees Named 

OMAHA, NEB.— At its recent sec- 
ond meeting, members of the Civic Avi- 
ation Committee agreed upon four sub- 
committees. These are: Field devel- 

opment, A. H. Fetters and Gould Dietz ; 
lighting, J. E. Davidson and Dr. J. A. 
Tamisiea; building program. Col. Amos 
Thomas and John McGurk; and plan 
of management, Dr. Tamisiea and Col- 
onel Thomas. 


Completing Terminal 
For Standard Lines 

LOS ANGELES, CALIF.— The new 
terminal depot and office building of Stand- 
ard Air Lines is rapidly nearing comple- 
tion at the Los Angeles field of the Aero 
Corporation of California. Expansion of 
the Standard Air Lines service to an air- 
rail hookup providing daily flights between 
Los Angeles and El Paso has made the 
increased terminal facilities necessary. 

By moving buildings on the south side 
of the runway approximately 200 yd. far- 
ther south, 20 acres has been added to the 
available area of the field. The five indi- 
vidual hangars now south of the runway 
arc being added to the 17 along the north 
boundary of the field. A total of 29 han- 
gars will be available soon, following the 
construction of five individual hangars on 
line with the new passenger depot building, 
and two hangars, measuring 90 by 70 ft. 
each, being erected adjacent to the depot, 
for storage of the Fokkcr Super-Universal 
and F-10 planes now in service on Stand- 
ard Air Lines. 

The passenger depot and administration 
building contains 10 offices, switchboard 
for telephone connections, a large waiting 
room, public rest rooms, and a modern 
restaurant The structure is of Spanish 
type with an arched arcade and stucco. 


Parks Airport to Have 
Headquarters Building 

ST. LOUIS, MO.— With work already 
proceeding on a new hotel building at 
Parks Airport, in the St. Louis Metro- 
politan District three miles south of East 
St. Louis, contracts will be let for a new 
administration building, also to be erected 
on the field, according to an announcement 
by Oliver L. Parks, vice president and 
general manager. 

The administration building, like the 
hotel, will be of brick construction. It 
will include class rooms, an assembly room, 
administrative ofliccs, a cafeteria and a 
completely equipped photograph depart- 
ment for students in the new photographic 

Among other projects on the immediate 
building program for Parks Airport is a 
new school for airplane and engine me- 
chanics for which plans have already been 
drawn. The building is to be of brick 
and steel construction with windowed 


Plans Night Passenger Line 
LOS ANGELES, CALIF.— Regular 
night flying service for passengers has been 
announced by the Mutual Aircraft Corp. 
here through M. B. Rapp, president. This 
concern has been operating a night freight 
service between Los Angeles and San 
Francisco since the summer of 1928. It is 
said that 68,511 mi. of night flying, carry- 
ing a total of 67 tons of express matter 
have been completed without mishap. Ryan 
Brougham cabin planes equipped with night 
flying lights and flares have been used ex- 
clusively. 
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Airports and Fields 
Reach Total of 1,324 

WASHINGTON, D. C.— A total of 
1,324 airports and landing fields exist in 
this country, according to the most re- 
cent report of the Aeronautics Branch. 
They are classified as follows: Municipal, 
368; commercial, 365; auxiliary, 312; in- 
termediate, 197; Army, 64; Navy, 16; De- 
partment of Agriculture and Interior De- 
partment, one each. 

California has 143; Texas, 101; Penn- 
sylvania, 83; Ohio, 62; Illinois, 60; Okla- 
homa, 46; New York, 43, and Iowa, 38. 
The report stated that there are more than 
4,000 other fields on which landings may 
be made. These are unmarked and have 
no facilities and are owned by cities, clubs, 
corporations, individuals and the like. 

Pennsylvania has 65 proposed fields, 
California, 60; New York, 60; Texas, 54; 
Ohio, 45; Michigan, 45, and Illinois, 37. 
The latest added to this list arc municipal 
projects at Newport Beach, Calif.; Marl- 
boro, Mass.; Paducah, Ky.; Roswell, N. 
M.; Bclcn, N. M.; Denmark, S. C.; An- 
drews, S. C.; Columbia, S. C., and 
Thomas, W. Va. 


Oregon Sites Backed 
For Dirigible Bases 

PORTLAND, ORE.— Three Oregon 
sites for the proposed $5,000,000 Pacific 
Coast naval dirigible base are receiving 
backing of people in and near Portland. 
Two arc on islands in the Columbia River 
and, as their sponsors say, would be avail- 
able for landing of both land and sea- 

The islands proposed arc Sauvies Island, 
about 20 mi. below Portland, and Govern- 
ment Island, north of Portland. The latter 
contains about 5000 acres. The third site, 
backed vigorously by the Scappoose, Ore., 
Chamber of Commerce, is near Scappoose 
and as much land as is required is avail- 
able. 

The Portland Chamber of Commerce 
has announced that it will call a con- 
ference soon to attempt to fix the effort 


Oregon Gets Emergency Field 
ASHLAND, ORE.— A 15 acre field 
nine miles south of Ashland has been 
leased by the government as an emergency 
landing field on the Scattlc-San Francisco 
airway. The airport will be equipped with 
a beacon and boundary lights. The field 
is about 10 mi. north of the summit of the 
Siskiyou Mountains, the highest point 
crossed by the air route. A beacon will be 
placed on the summit. 


Cemetary May be Airport 

NEW ORLEANS, LA.— An ordinance 
which would authorize the establishment 
of an air field on the tract dedicated as 
"Rosehill Cemetery," was recently intro- 
duced by Mayor O’Keefe in Commission 
Council. The site, two miles from the 
heart of the city over paved streets, has 
not been used for a cemetery, save for the 


Plan Mexico Air Excursions 

LOS ANGELES, CALIF. — Special 
monthly excursion flights between Los 
Angeles and Mexico City have been an- 
nounced by the American Aircraft Corp. 
The trips arc to be made in Fairchild 
cabin planes, the fare being $200 for the 
round trip including 30 day return limit 
and stop-over privileges at Mazatlan. For 
the round trip to Mazatlan only, a fare of 
$175 is charged. The first excursion trip 
was scheduled for February 9-12, as we 
go to press, in order to permit attend- 
ance at the annual Mazatlan carnival and 
fiesta. 


Tucson, Ariz., to Make 
Airport Improvements 

TUCSON, Ariz. — Tucson's aviation pro- 
gram for 1929, as outlined by the local 
chamber of commerce, consists of provid- 
ing boundary lights and service build- 
ings for the municipal field here, improv- 
ing runways, and eliminating dust from the 
field. Tucson, first city in the state to pro- 
vide lights for its airport, is determined 
not to be outdistanced by Phoenix. 

The chamber's air committee includes 
H. H. Holbcrt, chairman of the city coun- 
cil's aviation committee, Kirkc T. Moore, 
“Grand-daddy of Arizona Aviation" and 
chairman of the state committee; R. C. 
Denny, president of the Flying Wildcats, 
Arizona U.'s flourishing air club; Hazen 
Henry, chairman of the Aviation Commit- 
tee of the American Legion; Herbert C. 
Chambers, Herbert G. Wilson, Emerick 
Jones and Ralph Ellinwood. 


Airway Bulletins Completed 
WASHINGTON, D. C.— The De- 
partment of Commerce has completed 
and is publishing the following Airway 
Bulletins: 

501, Columbus, Ga.; 502, Kilbourn, 
Wis.; 503, Waynesboro, Va.; 504, 
Chowchilla, Calif.; 505, Lancaster, Pa.; 
506, Livingston, Calif.; 507, Rochester, 
N. Y.; 508, Plantcrsvillc. Ala.; 509, 
Simpsonville, S. G: 510, Stanley, N. C.; 
511, Wheatley, Calif.; 512, Special Warn- 
ing (Obstructions, etc.); 513, Pierre, S. 
D.; 514, Cropwcll, Ala,; 515, Conway, 
Ark.; 516, Phoenix, Ariz.; 517, Wichita. 
Falls, Tex.; 518, Providence, R. I.; 519, 
New Castle, Pa.; 520, Quantico, Va.; 
521, Gastonia, N. C. ; 522, Orlando, Ffa.; 
523, Fort Wayne, Ind.; 524, Philadel- 
phia, Pa.; 525, Chcraw, S. C.; 526, 
South Bend, Ind.; 527, Seneca, S. C.; 
528, Portland, Me.; 529,‘KeysvilIe, Va.; 
530, Coffeyvilie, Kan.; 531, Chicago, III.; 
532, Los Angeles, Calif. 


New Orleans Port Renamed 

NEW ORLEANS, LA.— The board of 
directors of the New Orleans Airport has 
adopted a resolution declaring that hence- 
forth the aeronautical plant owned and 
operated by the commission near Belle 
Chasse. on the outskirts of the city, shall 
be known as the "Newi Orleans Municipal 
Airport.” The name ‘"Alvin Callender" 
will continue to be used in reference to the 
landing field alone. 
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Northwest to Carry 

Passengers by May 


MISSOULA, MONT.— W. R. 
Walker, owner and traffic manager of 
Northwest Air Way, Inc., announces 
that a passenger service operating in- 
dependently of the mail line, will be 
established by the first of May. There 
will be daily or twice daily passenger 
service between Butte, Helena, and 
Great Falls. The passenger service now 
provided by the company’s mail line 
then will be used merely to supplement 
the new facilities. 

At the same time it was announced 
by Mr. Walker that plans are under 
way to extend the Northwest lines from 
Great Falls to Lethbridge, Canada, 
there to connect with lines of a Cana- 
dian firm operating from Edmonton to 

Construction of the new 100 by 150 
ft. $25,000 concrete and steel building 
at the new Butte airport is to start 
shortly. The structure is to house a 
huge hangar, passengers' waiting room, 
engine repair shops, and offices. On 
its completion about May 1, four new 
planes are to be purchased. A traffic 
and business office, furthermore, will be 
maintained later at Salt Lake City. 


Wisconsin Lights About Ready 
LA CROSSE, WIS. — Operation of 
15 beacon lights between here and the 
Twin Cities for night air mail planes 
on the Twin Cities-Chicago route by 
way of La Crosse, Madison and Mil- 
waukee may be expected shortly. W. 
A. Stodts, airways mechanician of the 
Department of Commerce with head- 
quarters at La Crosse, has announced. 
An emergency field at Winona has been 
fully equipped with the necessary lights 
for night flying and Mr. Stodts expects 
other fields at Wabasha and Red Wing 
to be fully equipped within a week. 


Forms Pacific 
Coast Express 

SAN FRANCISCO, CALIF.— 
Formation of a new air express 
service reaching all important 
Pacific Coast points between San 
Diego and Seattle, and reduction 
of air express rates from 50 to 
75 per cent, is announced by J. 
E. Casey, president of the United 
Parcel Service. The new service 
is to be known as the United Air 
Express and will begin immedi- 
ately, according to Casey. All par- 
cels for air transportation will be 
delivered to airports by the parcel 
company’s trucks and carried by 
planes at contract rates. A 100 
per cent, increase in air transpor- 
tation of express is expected by 
officials of the new company be- 
cause of the rate reductions. 
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FOREIGN ACTIVITIES 


Curtiss-Reid Building 
Rambler Light Planes 

MONTREAL, CANADA— The 
Curtiss-Reid Aircraft Co., Ltd., this 
city, has about completed a number of 
its Rambler machines, two place light 
biplanes, powered with the Cirrus Mark 

countries. The plane is designed par- 
ticularly for flying clubs, private own- 
ers and light commercial work. 

The Rambler is a sesquiplane. It is 
of metal throughout with the exception 

fuselage being of seamless steel tubing 
welded into a solid unit. The wing 
spars and ribs are of strong aluminum 


Scadta Reduces Mail Fee 
BARRANQUILLA, COLOMBIA.— 
Scadta system has announced a reduc- 

in this country to $1 per pound or frac- 
tion thereof. The rate to cities in 
Ecuador is $1.50 per pound. The mini- 
mum weight allowed has been reduced 
from 2.2 lb. to 1 lb. Air mail now may 
be sent C.O.D. to certain Colombian 
cities. Agencies of the company are in 
six United States and two Canadian 


Lines Through Africa 
Planned by Europeans 




England to Emphasize 
Commercial Markets 



Foreign News Briefs 

Conferences between Luft Hansa and 

cording to Herr Merkel, but are proceed- 
ing satisfactorily. 

Van Lear Black, Baltimore publisher, 
has left Croydon on a flight which will 
take him to Cape Town and return and 
Tokio and return. He is using his Fokker 
with three Whirlwinds and will bring the 
plane to this country eventually. 


A Junkers of the C-24 type is reported 
to have made a flight with a 600 hp. en- 
gine burning a heavy oil instead of gas- 

lias been at work for many years. The 

Czechoslovakia's state-controlled airlines 
last year flew 664,517 mi. and carried 6,231 
passengers without a single fatal accident 
and with only two forced landings. Direct 
connection with London is expected in the 


Handley Page, Ltd., has signed an 
agreement with the Moth Aircraft Corp. 
of New York city permitting the installa- 
tion of automatic slots on the machines 
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THE BUYER’S LOG BOOK 


Oxweld Aircraft Blowpipe 

TO MEET the demand for a blowpipe designed 
especially for aircraft fuselage welding, the Oxweld 
Acetylene Co., 30 East 42nd St., New York City, has 
added to its products the W-15 blowpipe. This device 
is of the injector 
type and can be 
used on a low pres- 
sure acetylene sup- 
ply. 

The Type W-15 
Blowpipe is of 
rugged construction 
to withstand any 
usage to which a 
blowpipe is subject- 
ed in this kind of 
work. The handle 
is knurled to pro- 
vide a good grip. 
The 3/16 in. oxy- 
gen and acetylene 
hose are connected 
directly to the 
blowpipe is of 
screwed hose con- 

771* Oxweld MM 5 arerraft blow- nations being dis- 
pipe and welding heads. pensed with. Valves 

for adjustment of 
oxygen and acety- 
lent pressure arc placed on the handle in such a posiiton 
that they can be operated by the thumb and forefinger of 
the hand holding the blowpipe, leaving the other hand 
free. 

Seven welding heads are supplied with the blowpipe and 
are equipped with drawn copper tips to withstand high 
temperatures, curved to reach with ease the most inac- 
cessible places encountered in aircraft welding. Each 
welding head is detachable as a unit and each injector can 
also be detached from the welding head and replaced if 
necessary. The welding head is connected to the body of 
the blowpipe with a double conical seat and is held in 
place with a knurled head nut. This nut is designed to 
be tightened by hand, but is also provided with faces so 
that a wrench can be used for loosening it if necessary. 

The various welding heads are all designed for a con- 
stant oxygen pressure of 20 lb. per sq. in., making it pos- 
sible for the welder to change the heads without changing 
the adjustment of the oxygen regulator. 

This blowpipe is extremely light, weighing slightly over 
9 oz. with the largest tip attached. The center of gravity 
lies near the middle of the blowpipe so that correct bal- 
ance is maintained when the hose is attached. Thus con- 
tinuous welding can be accomplished with a minimum of 
fatigue to the operator. 

Although primarily designed for aircraft use this blow- 
pipe is also well adapted to work of all kinds on light 
tubing or sheet metal. 

A large number of blowpipes designed for special pur- 
poses is included in the products manufactured by the 
Oxweld Company. The concern also manufactures many 
other welding and cutting devices and accessories, all of 
which is listed in its general catalogue which will be 
sent to persons interested on request. 



Primer-Shut Off Cock 

A COMBINATION primer and shut-off cock for air- 
craft engine use has been developed by the Lunkenheimer 
Co., Cincinnati, O. Its function is to provide a rich 
mixture which facilitates quick starting. In cold weather, 
especally, it is valuable in feeding extra gasoline to the en- 
gine until it is warmed up and is running smoothly. 

A desirable feature of this new device is that both the 
primer pump and shut-off cock are mounted on the instru- 
ment board so that the shut-off cock is at all times under 
the observation of the pilot. 

The combined fitting is furnished as part of the stand- 
ard equipment with the Wright J-6 series of "New Whirl- 
wind" engines. It has received the approval of both the 
Army and Navy. Pratt & Whitney Aircraft, Curtiss, 
Packard, Warner and many other manufacturers use 
Lunkenheimer Primers as standard equipment with their 
engines. 

The new primer with discharge and other fittings is 
illustrated in complete detail in the Lunkenheimer Air- 



Lunkenhcim Company. 

craft Specialties Catalog No. 2. This catalog also illus- 
trates and lists a complete line of cocks, pipe and tubing 
fittings for aircraft, both Air Corps standard parts and 
commercial fittings. Copies of the new catalog are avail- 
able upon request. 


Bohn Products 

THE BOHN Aluminum & Brass Corp., Detroit, Mich., 
manufactures non-ferrous castings and completely fin- 
ished bronze and steel back babbitt lined bearings for the 
aircraft industry. 

The non-ferrous castings include crankcases, cylinder 
heads for air-cooled engines, pistons, oil pump bodies, 
supercharger housings, castings for control parts such as 
bellcranks, aileron, elevator, and rudder horns, Bohn spe- 
cial process bronze valve seat and valve stem guides. 

All the products produced by the Bohn company are 
for original equipment and are not supplied for service 
or service replacement. The company, however, furn- 
ishes bearings and castings to concerns who in turn sup- 
ply them to consumers for service and service replace- 
ment. The parts in each case that are supplied by Bohn 
are made to the drawings and specifications of the cus- 
tomer. No so-called standard parts for any of the air- 
craft engines are carried. 
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De Walt Junior Cutter 

A NEW model of electric woodworker has been added 
to the line of the DeWalt Products Corp., Leola, Pa., and 
is known as the “De Walt Junior.” This machine will 
handle accurately twenty-nine distinct cutting operations 
including dadoing, routing, mitering, shaping, grooving, 
ploughing, rabbeting, mortising, tenoning and gaining. 

The DeWalt Junior incorporates the features of the 
De Walt “Wonder-Worker” with balanced, guided power 
applied to the saw in all cutting positions, instant change 
from cross-cutting to ripping without stopping the motor, 
provided with accurate ripping guage and dials for ad- 
justment to any position. The universal motor equipment 
has been carefully tested and engineering skill fully used 
in developing this universal motor of more horse power 
and greater motor efficiency. The motor operates from 
either A. C. or D. C. by plugging in the nearest light 
socket 

The mere attachment of the necessary cutting tool, 
which is the work of a moment's time, adapts the De Walt 
Junior to another cutting job. The work moves fast 
whatever the cutting operation, and all the work is 
handled from one side of the table, whether cross-cutting, 
ripping or shaping and layout marks are always in plain 

With 12-inch combination cross-cut and rip saw which 
is standard equipment, the DeWalt Junior rips 2-inch 
stock at the rate of 20 lineal ft. per minute. It is so 
speedy it routes one rise and tread stringer in 12 min. 
Fitted on a wooden table 29x59 in. the machine com- 
plete weighs 235 lb. It is compact and readily port- 
able and can easily be carried by two men to be set up on 
a pair of horses or moved about on a moveable truck. 
Another special feature of the De Walt Junior is the roller 
bearing arm, making for easiness in operation not to be 
found in any other woodworker. 

Standard equipment includes adjustable guard that fits 
down to the work and gives positive protection to the 
operator. 

Hycoe Brake Lining 

THE MANHATTAN Rubber Manufacturing Co., 
Passaic, N. J., manufacturers of Hycoe automotive prod- 
ucts, has introduced a new feature in moulded brake lin- 
ings, Hycoe moulded brake lining in rolls. There is a 
great stock-reducing advantage in this new feature. This 
material is available in sizes ranging from J-g-in. by 1 in. 
to Jfj-in. by 6 in. 

The high braking efficiency and long life of the lining is 
in no way affected by its flexibility which is of a sufficient 



A roll of Hycoe moulded brake lining. 


degree to permit easy conformity with any arc shoe. The 
same uniform co-efficient of friction and resistance to tem- 
peratures and moisture which characterizes Hycoe Hy- 
peratures and moisture which characterizes Hycoe hy- 
draulic compressed lining is retained in the new moulded. 


SIDE SLIPS 


By Robert R. Osborn 

“MAIL FLYER, FORCED DOWN, RIDES 
HORSE” — Headline. 

Somehow this reminds us of the slogan being used by a 
New Orleans ice manufacturing company in its adver- 
tising campaign against the small home refrigerating sys- 
tems. The slogan is “A cake of ice never gets out of 

The cartoon, which appears below, is the work of the 
radio operator for Varney Air Lines and was drawn to 
illustrate the tremendous rush of Christmas mail. We will 
not comment further. It seems to lie self explanatory. 



H. E. H. sends in an interesting clipping from a 
spark plug advertisement that appeared in a recent issue 
of The Saturday Evening Post. It says : 

"A beautiful silver seaplane is standing on a beach. 
Its engines are quietly idling. A young officer approaches 
in the uniform of a major. With goggles adjusted he 
climbs into the plane, tests his engine and then signals to 
the ground men to remove the chuck blocks. He speeds 
the engine and roars down the beach to sweep grace- 
fully into the air ... . and there are wild cheers as 
the plane swiftly comes back and slides to a landing. 
The flier climbs out and is embraced by his colleagues, for 
Major Mario de Bernardi has made the fastest time ever 
accomplished by man — 318.69 miles per hour.” 

H. E. H. comments on this most remarkable descrip- 
tion as follows: 

"Probably rotary floats, but there is no doubt in my 
mind that he slid to a landing, as the author states. I 
guess our amphibians aren’t so hot after all. Well, any- 
way, in the conclusion it says that all of these great feats 
can be done by using the certain plug, but on that beach 
I’d rather have Barney Google’s famous spark plug. It's 
safer and might make a good four point landing.” 

WHAT, NO ELECTRIC STOVE? 

“One of the exclusive features of the Patrician is a 
private sleeping compartment with a standard size berth, 
hot and cold running water and toilet facilities. Although 
as yet no buffet has been installed, a refrigeration sys- 
tem is in operation.” 

This quotation is from a newspaper description of the 
new Keystone "Patrician.” 
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Hisso 


Quick take-off. ...Rapid climb 
High cruising speed.. ..Low 
Landing Speed 


The WACO powered with Hispano-Suiza 
150 and 180 h.p. motors is demonstrating 
the same quality of performance responsible 
for the winning of the major air events 
during the year of 1928. 

Naturally, the performance of the Hisso 
motor is superior to that of the faithful 


-Waco 

0X5. Yet the price of the HISSO-WACO 
only slightly higher . . . approximately 
$4,000 thoroly equipped . . . ready for fly- 
away. 

We believe that the HISSO-WACO meets a defi- 
nite need at this time for a moderately priced 
commercial airplane having better than average 
performance characteristics combined with re- 
markably low maintenance cost. 

The quick take-off, rapid climb, high cruising 
speed and low landing speed recognized as true 
WACO attributes ... all are amplified to a sur- 
prising degree in the HISSO-WACO. Details and 
specifications on this model supplied without cost 
or obligation. 


THE ADVANCE AIRCRAFT COMPANY, TROY, OHIO 

Write for complete information on the other 1929 WACOS 


WACO 

/AIRPLANES \ 

“Ask any pilot” 
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F LYING from weft to east at a time when weather conditions are most 
adverse... through driving rain, snow, sleet and blinding fog, weather 
that forced many planes to land and prevented others, from taking off. . . 
lifting a gross load of three tons and at times reaching a ceiling of 15,000 
feet, the Lockheed Air Express under the skillful control of Captain Frank Hawks, who with 
Oscar Grubb, mechanic, established a new transcontinental non-aop record, flying from Los 
Angeles to New York in 18 hours, 21 minutes and 59 seconds. This eclipses the former record 

The purpose of this flight was not to set a record! Its underlying objcfiive was to prove to 
the American public that a pilot of ability and a sturdy, dependable plane form a combination 

purposely made at a time when weather conditions were known to be moSt unfavorable. 

That the Air Express has so completely demonstrated its overshadowing dependability. Hands as a glowing 
tribute to air mail pilots and operators who have so closely cooperated with Lockheed engineers in the 
development of this plane 

The Air Express is the result of more than two years' effort. It is designed to carry mail and passengers 
at high speeds over great distances in absolute safety mi utmost comfort. It represents the moS mod- 
ern development in single motored payload aircraft. Complete information and specifications will 
be furnished operators on request. 


Lockheed Aircraft Company 

LOS ANGELES CALIFORNIA 


the RecordJ 
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More important 

than any 
tests... 


Even though 

steel for use in airplanes and en- 
gines has passed the most critical 
inspections and tests, your con- 
fidence in it is greater if it is the 
product of a steel-maker with long 
experience and a reputation for 
high quality. 

Bethlehem has complete modem 
facilities, extensive raw material 
resources, a department devoted 
entirely to the manufacture of 
fine steels, and a long and in- 
tensive experience in steel-mak- 
ing. Manufacturers in every line 
have used Bethlehem steels in 
their products for more than half 
a century. 

Men in the aeronautical industry 
are finding Bethlehem a very 
satisfactory source of supply for 
steels to which they can entrust 
the safety and reputation of air- 
craft and engines with entire 
confidence. 

BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


AS 


and Special Steels, f: 
ire to the last flnishi 
out by Bethlehem- 


formly high quality. 




BETHLEHEM 

THANK YOU for mentioning AVIATION 



THANK YOU 
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Pay 

Loads 

a-plenty! 



NA^tEREVER there is water, there people will go in the summer— the kind who 
make the best prospects for short hops, sightseeing tours, taxi service and flying instruction. Experienced 
operators who are familiar with the remoteness and the competitive conditions of the average flying 
field, are converting their land planes into seaplanes by equipping them with Edo all-metal Seaplane 
Floats . . . There is a standardized Edo installation for every well-known make of ship and the 
conversion takes but a few hours. Landing privileges in the form of dock or float can be obtained 
on any lake, river or bay at nominal cost and are often provided free of charge. A mooring 
buoy or a shelving beach is the only other requirement for a successful base . . . 
The coming season will be the greatest that aviation has known . . . 

May EDO send you particulars of the opportunities and advantages 
that will be enjoyed by the seaplane operator? . . . Address Edo 
Aircraft Corporation, 600 Second Street, College Point, Long Island, N. Y. the FLOAT makers 
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ANALYSIS PRECISION BALANCE 


AERO ENGINEERING 
and ADVISORY SERVICE, Inc. 



Cabell, Ignatius & Lown New York Trust Company Joseph Froggott & Co, Inc. 

W E offer an unique financial and technical advisory 
service to individual investors, investment trusts, 
bankers, insurance companies, aircraft and airport oper- 
ators, manufacturers, distributors and organizers. 

Write for explanatory booklet 
mailed free on request 

Offices 

1855 GRAYBAR BUILDING 
Grand Central Terminal 
NEW YORK 

Telephone: 

Lexington 4316-7-8 


THANK 
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9he MOHAWK “PINTO" 


Y OUL’ll en- V over. The six-foot 

joy a sense of |rr - r , ■ jjJgf >■, .Ami ' *a, tread, split - type 

safety when ' ^ landing gear pro- 

you first land the J»/ vides unusual lat- 

MOHAWK “Pinto” — eral stability on the 

for here is a landing ■ ground — while gener- 

gear that smooths out the w Ind priM.^S‘'ni n ic" uSly ” ously over size air-oil 

1 — - £-i j- t is sun available to re- struts soften landing shock 

and check rebounds. 

These safety features combined 
with beauty, dependability and 

increasingly popular for school 
instruction and personal use. 

^U^hawi^Ucccaft 

CORPORATION 

2605 Delaware St., S. E., Minneapolis, Minnesota, U. S. A. 

U. S. Department of Commerce Approved Type Certificate No. 95 


The low wings create a 
"ground bank” bringing you 
down softly on a cushion of 
air. Wheels are set well for- 
ward to eliminate nosing 



THANK 
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FROM NOW ON 

Aviation Mechanics’ 

must meet 
a new standard! 


E VERY graduate of Parks Air College 
Airplane and Engine Mechanics’ 
School is fully qualified by training for 
Department of Commerce licenses as Air- 
plane and Engine Mechanic! 



training 


Here is a great forward step in aviation mechanics' 
training. No longer need you accept less than a com- 
plete course of training, less than a course of study 
that actually fits you for a responsible, well-paid job. 

Parks Air College sets this new standard in main- 
taining its leadership as the largest and most com- 
pletely equipped air school in the United States. It 
is in keeping with the front-rank position to which 
this school has advanced. When you graduate from 
Parks every airline operator, airplane factory ex- 
ecutive, and airport manager will know that you 
are thoroughly trained — not a half-taught amateur. 
And there are plenty of jobs waiting for you — 
NOW! 

Our mechanical 
course gives you 
every class of work 
necessary to qualify 
for a Federal Air- 
plane and Engine 
Mechanics’ license 
and in addition gives 
you the academic 
background that you 
will need as a fac- 
tory superintendent 


Hispano-Suiza, OX-5, and other famous engines. You 
tear them down, rebuild them, test them under the 
eyes of experienced instructors. You learn every 
operation of complete shop practice, including weld- 
ing, brazing, metal working and wood work. 

You learn all about airplanes. You actually build 
them. You learn factory production methods, qualify 
yoursef for field duty, factory positions, or places as 
foreman or superintendent. 

The moment you get to Parks you’ll realize why 
other men have come from every part of the United 
States. The bustling activity, the enthusiasm and 
spirit that pervade 
the institution, fire 

thrill. You are at a 
school where you 
can prepare for a 
definite future. 
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Flyers know and depend 

On These Batteries 



In every land . . . 
in every clime . . .Exide Air- 
craft Batteries have prov- 
en themselves 



T HINK of the outstanding airplane 
ventures . . . the Byrd North Pole 
Flight, the Byrd Transatlantic Flight, the 
Byrd Antarctic Expedition, the Mac- 
Millan 1925 Arctic Expedition, the Round- 
the-World Flight, and most of the San 
Francisco to Honolulu Flights. They used 
Exide Aircraft Batteries. 

Think of millions of miles of successful 
transport flying that de- 
pendable Exide Aircraft 
Batteries have to their 


credit. Every mile is a reason for these 
specially designed batteries ... a reason 
why flyers depend on them. 

For starting current . . . for navigation 
and landing lights ... for radio power . . . 
Exide Aircraft Batteries are designed to 
give the maximum service. They have 
behind them the experience of forty-one 
years in building batteries for every purpose. 

Write for full information 
on various types and their 
application. 


£xii>e 

AIRCRAFT BATTERIES 


or mentioning AVIATION 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
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For Sale 

Ideal Location for Aeroplane Plant 
and Landing Field 


JT OCATED at Lansing, 
Michigan, are 5 0 acres of 
dry level land which is an ideal 
location for an aeroplane fac- 
tory, and in addition you 
would have ample ground for 
a large landing field. 

There is already a factory 
on the property comprising 
300,000 square feet. The 
plant is steel and concrete 
modern construction. There 
are ample railroad sidings, per- 
fect natural light — water, gas, 
electricity and unlimited floor 
load. 

An excellent labor market for 
both skilled and unskilled. 
This property is located op- 
posite the Durant automobile 
factory. Excellent layout. 
Will make attractive proposi- 
tion. 


CHAS.B. BOHN 

2512 E. Grand Blvd. 
Detroit, Michigan 


Airplane Operators 

INCREASE YOUR PROFITS 
Take pictures from the air 
with the new 

Fairchild Aerial Camera 



The new Fairchild F-l "all-purpose” aerial camera 

enough for 110 exposures 7"x9W. Also standard 
8"xl0" cut film adapter. 

Everywhere today, photographs taken from the 
air are in demand. Real estate firms need maps of their 
land . . . city governments want towns mapped . . . papers 
and magazines need shots of news interest . . . advertisers 
public utilities ... all demand pictures from the air. 

And you, an operator, are the logical man to handle 
this new business. It is an added source of income for 
you. To meet the demand, Fairchild, pioneer builder 
of aerial cameras, has designed a new camera especially 
adapted for commercial work and flying schools. 

This all-purpose Model F-l was designed by the same 
men who built the cameras used by the U. S. Air Ser- 
vice . . . the U. S. Navy . . . the Royal Canadian Air 
Service . . . Commander Byrd the Japanese Govern- 

ment . . . and other foreign governments. 

It is easy for you to get good pictures. This Model 
F-4 is fool-proof, simple and positive. This is why cx- 
perlshave selected the Fairchild Camera.The guesswork 
is out of it. There is no uncertainty. 

Aerial photography is fascinating work, and offers 
another source of revenue for you. There is plenty of 
room in the field of aerial photography for those who 

This is a real expansion for your business and worth 
your serious attention. Address Fairchild Aerial Camera 
Corporation, 270 West 38th Street, New York City. 

Either vertical or oblique pictures are 
easy with the manually operated F-l. 

finity. Tessar F-l. 5 lens. Focal length op- 
tional Price with cut film adapter and 
vertical suspension mount, only SI, 597 
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Cost . . . Future 


T HE price of an article is what might 
be called first cost. The cost of an 
article is the price plus the upkeep. It is 
the cost that everyone is interested in. All 
industries that are successful have learned 
by hard experience how to keep costs down, 
that is why they are successful. 

It is estimated that American cities have 
spent more than a billion dollars in the last 
five years for improvements that would not 
have been necessary had more vision been 
employed in the planning. This money was 
spent for widening of streets, increasing 
sizes of sewers, making new boulevards, ex- 
tending transportation systems, and other 
needed civic improvements. 


Now comes the problem of the Airport. 
The Department of Commerce wants every 
municipality to have an Airport. Are the 
cities and small municipalities planning 
ahead, to the future, that future which takes 
in Air Transportation and its endless pos- 
sibilities? 

The experimental stage is past and those 
cities that want air transportation will have 
to provide adequate facilities and suitable 
buildings for aircraft. Better buildings will 
have to be built, and for better buildings, 
we are building Kinnear Hangar Doors. 

Our doors are the result of years of ex- 
perience in manufacturing. They are built 
to meet all aviation requirements and our 
engineering staff is at your disposal. We 
would like the opportunity of going into de- 
tails with you. 

The Kinnear Manufacturing Co. 

General Offices: 

5 Fields Ave. Columbus, Ohio 
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WRIGHT AERONAUTICAL CORP. 

Paterson, N. J. 

U. S. A. 

January 31, 1929' 

Edgar T. Ward’s Sons Co., 

400 Frelinghuysen Ave., 

Newark, N. J. 

Attention : Mr. W. S. Ganong, Mgr. 
Gentlemen: 

May we congratulate you on the 
splendid performance of the "Sum- 
merill” Seamless Steel Tubing 
which you furnished us and which 
was used as push rods on the three 
Wright "Whirlwind” engines used 
on the "Question Mark.” 

You will undoubtedly be glad to 
know that your product helped to 
make this wonderful achievement 
possible. 

Very truly yours, 

Wright Aeronautical Corp., 
DASrMW D. A. Shields 

Summerill Tubing again 
stands a hard test 

Summerill Tubing Co. 

Bridgeport, Montgomery County 
Pennsylvania 
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MUNK KLEMIN RICHARDSON DIEHL 


Now Ready: 


Aircraft Float Design 



Engineering Aerodynamics 

ti ^w avaaamra 



Dependability 

- in Air Travel 

Starting 

More and more aircraft manu- 
facturers are indorsing the Hey- 
wood Starter by adopting it as 
standard or optional equipment. 
DEPENDABILITY— the one 
essential quality that assures 
safety in air travel — that is the 
outstanding quality of the Hey- 
wood Starter. 


Ready March 1st: 


Airplane Stress Analysis 






Engineering of the highest order 
combined with precision manu- 
facture, makes the Heywood 
Starter positive in action — ab- 
solutely dependable whenever 
you pull the starting trigger. 



SAFE -r. POSITIVE 

D E PEND A BLE CONVENIENT 


HEYWOOD 

self STARTER 
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Economical maintenance is 
of fundamental importance 
in the operation of aircraft. 

The Pitcairn Super-Mail- 
wing has been designed so 
that all parts requiring peri- 
odic inspection are readily Detail of zipper fastening a, 
accessible. The electric conduits for wiring lights 
and between engine and cockpit, tachometer 
shafting, bank and turn indicator tubing, etc., 
lie under zipper fastenings, permitting inspec- full dual control. 


tion and replacement without 
damage to the fabric. 

The Pitcairn Super - Mailwing, 
although essentially a high-speed 
cargo ship of large payload capac- 
ity and marked maneuverability, can also be 
furnished with the forward compartment con- 
verted into a spacious passenger cockpit with 


THE PITCAIRN 
SUPER-MAILWING 

is 

Economical in Maintenance— 


PITCAIRN AIRCRAFT INC. 

LAND TITLE BUILDING - - PHILADELPHIA 


The 7l/§ / -»»1 Especially Designed 

for Economical Training 



This two-place, open, side by sid 
monoplane has been especially des 

less for Instruction 'and 'stdTs^cfw'kKiger profit 
The Monoprep can be operated for $1.00 per 
hour for fuel— lands at 35 miles per hour— rug- 
gedly constructed for hard service and continual 
operation. Has wide split landing gear — plenty of 


5S“«SlKSSSSi 

MONO-AIRCRAFT, Inc. 



508 


AVIATION 

February 16, 1929 


TULSA LIGHTS UP 
with B, B, T. of course 


F OLLOWING the example of America’s Leading Airports, 
expert Airport Construction Engineers and the most im- 
portant Air Transportation Companies, B. B. T. Floodlights 
were selected for the new Tulsa Airport — one of America’s 
as well as Oklahoma’s finest airports. 




WHAT THIS 
PILOT KNOWS 


SAVES YOU $50 

when you LEARN TO FLY 
The ambition of every flying student 
is to be able to handle a ship alone in 
the least time possible. Purchase of 
Clevenger’s “Modern Flight” is a long 
step in that direction. 
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How To Use Aviation Insurance Protection 
Economically and Advantageously” 


Insurance 

Protection 

Available 


new brochure. Ask us for a copy. It explains 
ded on 20 consecutive years’ practical experience 
eu uy uux corps of highly qualified aeronautical engineers and 
s, each one of broad practical experience in flying besides 


. a . . Is the title of 

also our free advisory service f 
in aviation and supported by oui 
our staff oi executi' 

GOOD SERVICE COUNTS 

More aviation claims paid by our organization than by all other organizations 
throughout the world. 

Lowest Rates-Broadest Coverage-Highest Indemnities-Quickest Service 

Policies hare been lucid over > long gertal of rear. and. among other., in layor of Federal and Stale 
Governments, Boeing Air Transport, Pacific Air Transport. Colonial Air Transport, Colonial Western 


An Open Market 



20 YEARS OF PRACTICAL EXPERIENCE IN AVIATION 



Ireland Flying Boats 

The demand for flying boats for use by commuting 
sportsmen and sightseeing operators has caused us to 
devote our entire production facilities during the balance 
of this year to aircraft of this type. 

Practically the same ship as the successful Ireland 
Amphibian but with certain improvements which puts 
the Ireland Flying Boat in a class all by itself. Of 
course powered with the dependable Wright Whirl- 
wind. Seats five. 

Write for complete details 

IRELAND AIRCRAFT, Inc. 

Curti?s Field, Garden City, N. Y. 


F ULLY and tightly enclosed, protected against 
the enemies of brake-efficiency, Bendix 
Wheels and Bendix 2-Shoe Servo Brakes have 
added tremendously to controllability of 
airplanes. 

The brake and wheel are as near water-tight 
as it is possible to make them. 

Now in production in all standard sizes. 

BENDIX BRAKE COMPANY 
general Offices and Plant: South Bend, In d. 

BENDIX @ BRAKES 

FOR SAFE TV 


WATER TIGHT! 




AVIATION 






510 


AVIATION 
February 16, 1929 


TRAVEL AIR 


uses 100% HASKEL1TE 


R EPEATEDLY the Travel Air Manu- 
facturing Company has expressed 
hearty appreciation of HASKELITE and 
HASKELITE service. We couldn’t improve 
cn their own words, and quote from one of 
their recent letters, as follows : 

“We do use considerable HASKELITE ply- 
wood; in fact, our requirements have been 
100% HASKELITE, and we have been more 
than pleased with the quality of this material 
We also wish to say that we are pleased with 
the service you have given us in the last four 
years.” 

Such strong commendation must be earned. 



We will send you a valu- 
able booklet of aircraft ap- 
plications if you write for it. 




Haskelite Manufacturing Corporation 

120 South LaSalle Street Room 1120 Chicago, Illinois 


PlyWooD 

C^HASKEUT^^ 

PlymetT . 


Look Ahead with Austin! 


SQUARE SECTION 
TIE RODS FOR IX- 
TERXAE AIRCRAFT 
R RACING 


THANK YOU 
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can qualify for an 
AMERICAN £aoL€^ sale s franchise . . 




During the past year, American Eagle has 
developed a large but highly selective organiza- 
tion of dealers and distributors. This organiza- 
tion is composed of the finest men in the field. 
No group of men could face brighter prospects 
for 1929 — no group could be worthier of the 
prosperity ahead of them. And there’s still 
room for more men of their calibre. Their suc- 
cess can be yours! 

The American Eagle sales franchise 
presents the most unusual opportunity in the 
field of commercial aviation today. It offers 
these definite advantages: A liberal scale of dis- 
counts. There are no higher discounts paid by 
any recognized builder in America. A salable 


product! Famous for never a structural failure, 
the American Eagle has conclusively proved 
itself the most popular plane in its class. 

And most important — the co-operation of 
a well-known and soundly established concern. 
American Eagle is the first company maintain- 
ing a road organization of men who have been 
trained to help the sales agencies in perfecting 
methods of merchandising and service. 

This franchise offers more than any other 
sales contract in the industry. It is much sought 
after, but not hastily granted. Certain territo- 
ries are still open to distributors and dealers 
who can prove their qualifications. Write to us. 


AMSRICAR Cacls aircraft Corr 


KARS AS CITT - MISSOURI 


Back Numbers of 

AVIATION 

Volumes of AVIATION. The following are offered: 

Notrus Hangars] 


i 

“HsVs : c j z 

saiisa AH' l 

Standard sizes for U. S. Dept, of Commerce Class j 
( A-B-C airports. Also individual hangars. a 

Substantial arched roof construction provides unob- | 
structcd floor area — space at each side of doors pro- 2 

NOTRUS HANGAR CORPORATION] 

8UARAHTBE co8ctb“ot?om co. ESPERSON BUILDING 1 

M0 Cedar at. New Yor*. N. V. HOUSTON. TEXAS # 
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Passenger Preference — too ! 




— on account of the taper 

—it cannot 
come loose 


thread 


MACWHYTE 

SAFE-LOCK 
Terminals for TIE RODS 

Made fev 

Macwhyte Co.. 2905 Fourteenth Ave., Kenosha, WU. 
Makers of 

Streamline and Round TIE RODS 


OXY-ACETYLENE EQUIPMENT 
IS OUR ONLY PRODUCT 



SEAMLESS 

STEEL TUBING 

All Aircraft Grades 
Warehouse stocks for immediate 
shipment in any quantity. 

Mill shipments for substantial 
production requirements. 


SERVICE STEEL COMPANY 

32 E. Front St. 1435 Franklin St 216 N. Alameda St. 
CINCINNATI DETROIT LOS ANGELES 



HERE WE COME! DETROIT SHOW, 
APRIL 6TH. Berliner Monoplane, three- 
place, open, with 0X5, $.3290; with Wright J5, 
$7450. 

I The new Berliner “DRAGON” Monoplane, 

I three-place, with Warner Scarab, $5850; AND 
the Berliner “BABY DRAGON”— ?????? 

: BERLINER AIRCRAFT COMPANY, INC. 

| | ALEXANDRIA VIRGINIA 
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For security 
in 

aircraft sewing operations 

(treat strength, security and 
durability are features of double locked 
stitch seams which make them so satisfac- 
tory for airplane work. The Union Special 
machines producing double locked stitch 
seams are being used By many of the lead- 
ing manufacturers in the industry, not 
only for airplane wing seaming operations 
but for a variety of other work. 

Investigate the advantages of the double 
: locked stitch seam (U. S. Government 

Standard Stitch Type 401). Our engineer- 
ing department, backed by an unusually 
broad experience with industrial sewing 
methods, is available for consultation. 

UNION SPECIAL MACHINE CO. 

400 At Franklin Street 
Chicago, Illinois 


Let Experts Make 

Yoitr Air-Cooled Cylinders 

Until within the last 

production of light weight I] Py 

air-cooled cylinders, has 

been limited to a very few 

companies. One of these 

companies, with twenty- 1 

ings only, on patterns and 1 

five years' experience in 1 

this line, has increased its 1 

facilities and will be 1 

pleased to quote on cast- 

castings from blue 

prints, or on finished cyl- 1 

inders. machiur-d 10 you: 1 

specifications. 

If your cylinder designs are not yet complete, our 
knowledge of the characteristics of alloys of nickel, iron, 
and steel, may be of value to your designers. 

„„>j Sen 

MANLIU5.N.Y 


All 

Aeronautical Supplies 

sic. 1 " u mocassins “ a ‘ t,d ' fr ° m g ° S 
Write for your copy of C.t.lo t ur F. 

Nicholas-Beazfey 

Airplane Company Inc.|W 


|E|SPEEB 

'w'W jJj? IS THE SLOGAN OF THE AGE 

you can save valuable time by taking ad- 
vantage of the large stocks of 

AQUATITE 

WATERPROOF PLYWOOD 
in standard sizes ready for immediate 
delivery. 

CRESENT RANEE CO, 

Louisville, Ky. 

REPRESENTATIVES 

FESSENDEN HALL NICHOLAS BEAZLEY 

Philadelphia, Pa. Marshall. Mo. 

JOHNSON AIRPLANE & SUPPLY CO. 

Dayton. Ohio 




Ipif) DARKER TUBE COUPLINGS | 

I HI promote the use of seamless, non 

l[ 111 1 corrosive tube in long lengths 

w * t *' ccon ° my an ^ seeur ' ty fr° m 

f? ' °f changing pressures and tempera- 

j=s=i The Parker Appliance Co, 

P . M4 10320 BEREA RD„ CLEVELAND OHIO, U.S.A. 

THANK YOU f 
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K ECORD MAKERS in the air have 
- learned the wisdom of depend- 
ing on Pennzoil for safe lubrication 
under the most exacting conditions. 

PENfeDO' 



FAIRCHILD 

AIRPLANES 


INSURANCE 

DIFFICULTIES 

A PESSIMIST has been defined 
as one who sees a difficulty 
in every opportunity, and an 
optimist as one who sees an op- 
portunity in every difficulty. We 
are optimists. Bring your avia- 
tion insurance difficulties to us. 
Their solution is our opportunity 
to prove the value to you of our 
service as brokers. 

We commend our AIRPLANE 
TIME SALES PLAN to the at- 
tention of manufacturers, dealers, 
and finance companies. 

Aviation Protection, Inc. 

Insurance Brokers to Aviation 
110 William Street, New York, N. Y. 

Telephone Beekman S267-423S 


Wendell P. Miller 

and Associates _^= ssss! ^ 

M 


Constru 

208 S. La Salle St., Chicago 
85 East Gay St, Columbus, O. 


P LY C O R 

Birch Aircraft Plywood 
Highest Standard of Quality 

Standard 0.8 mm. 1.0 mm. 12 mm. 1.5 mm. 2.0 mm. 

thicknesses: (1/32”) 0/24") (3/64”) (1/16") (S/64") 

Standard size sheeU: 1000 mm. x 1200 mm. (40" x 48") 

PROMPT SHIPMENT FROM STOCK 

THE PLYCOR COMPANY 

CHICAGO, ILLINOIS 
1524 So. Western Avenue 



cossoi.in.vmi 

ISVmiAVI.STX 
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FffffVVfMl 

Here’s a plane that 

sells itself 



Qk CHVHQSK 


SsE'S 

EBeesesS 


landing speed -T_ 111 38 m.p.b. 

PRICE $2,985 F.O.B. FACTORY 

COMPLETELY EQUIPPED 

Star Aircraft Co. 

BARTLESVILLE, OKLAHOMA 

ONE OF THE MOST SOUNDLY FINANCED ORGANIZATIONS 
IN THE AIRCRAFT INDUSTRY 


PERRY-AUSTEN gW® 

2? DOPES it 

Perry-Austen Clear Acetate Dope 

The Lotting Undercoat 

rr, „ D , p. . , / Undercoats — Onr Clear Acetate 

The Beet Finish { Cpperco , tt _ 0nr Pigmented Dope. 

PERRY-AUSTEN MFG. CO. 

Contractors to United Slates Government 
Main Office and Works: Grasmere, Staten Island, N. Y. 
TeL: Dongan HiUa 797 

Chicago: 510 N. Dearborn St. TeL: Superior 6948 



GRU 

AERO 

STRUT 


LEADS THE FIELD 
WITH 


THE GREATEST FACTOR OF 
SAFETY 

POSITIVE OPERATION IN EX- 
TREME CLIMATES 
SMALLEST AMOUNT OF AIR 
RESISTANCE COMBINED 
WITH LIGHT WEIGHT 


OUR ENGINEERING DEPART- 
MENT IS AT THE DISPOSAL 
OF ANY ONE DESIRING IN- 
FORMATION 


Aeronautical Division 

GRUSS AIR 
SPRING CO. 

OF AMERICA 
220 Ninth St, San Francisco, Cal. 


s 


s 



Siemens 

ENGINES 

80-115—125 H. P. 
Direct from 
Manufacturer 

Service, communicate^with 

K.G. FRANK 

7S West St., Net Yo»x 
General Representor of 

Siemens & Balske A.G. 




BOURDON AIRCRAFT CORP. 

Hillgrove, R. L 


AVIATION 






Grass Seed 

for Airports 

and Landing Fields 


r turf for Airports and Landing F 


30-32 Barclay St .New York City 


THE AIRCRAFT MAGNETIC COMPASS 

and its use in 
AIR NAVIGATION 


mmsmmi 


“AVIGATOR” 


HAS 

“THE TIME” 
COME? 

mssms 





Aviation Insurance 


UNITED STATES AIRCRAFT INSURANCE GROUP 


SS-ST& F 


m TITAMIMC*i A 

"I I iMMiiitr 

aoSSBXS^ 

AIRPLANE FINISHING MATERIALS 

Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate and acetate dopes; 

Wood and metal lacquer (for inside and outside finish) 

TITANINE, Inc. 


AIRCRAFT SERVICE DIRECTORY 

IgCour Advertisement 

on page 26S of Jan. 26th iaaue 

PIONEER INSTRUMENT COMPANY 

754 LEXINGTON AVE.BR00KLYN NEW YORK 

TRIUMPH 

FUELGAGES^FOR^ AIRCRAFT 

THE BOSTON^ AU^CA^E^COMPANY 

STEARMAN, STINSON 
AND MONOCOUPE 

GEO. A. WIES, Inc. 

Hangar 12 Juniper Ave. 

Curtin Field Minaoia, N. Y. 


^ g . Eaatern Diatrlbutors 

1 LOCKHEED “VEGA" 

SHOWALTE R-AS S O C 1 AT ES 

aSSCs 

Suite 247 Write or Wire 



AEROTECH Inc 

Stress Analysis, Reports, Appraisals. 

Everything for the Airplane 

f 

*, 


’’ 

Black &. Bigelow, Inc. 

Complete Testing Facilities 

Moline, 111. 

CRAWFORD AIRPLANE COMPANY 


... Mrt. . . New YetiuN.Y. 



AVIATION ^ ENGINES^REBUH-T^^^ 


Addington Aircraft Co. 

SPSSFU’SSi 

SKINNER 8c COOK - BUILDERS 

SWALLOW DISTRIBUTORS 

c." to 

280 MADISON AVENUE NEW YORK 

Hangar 60 Curtiss Fsld 

SpeM.r-TvntHdl '^..'TrTu'.Ts St. W.d, Cssa. 

tartKIUNttU AIKPUHT CONSTRUCTORS 


A,UDiN c tar' 

LUDINGTON PHILADELPHIA 
FLYING SERVICE, Inc. 

FAIRCHILD * Di.nfl.itia WACO 


O LE FLOTTORP'S RECENTLY 
DEVELOPED^ PROPELLER 
FIOTTORp' PRC.Pe'lLER* COMPANY^ 


lIRPLANE SPRUCE 



THANK YOU for r 
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WHERE TO FLY 


District of Columbia 




^Western College A 
k o/Teronautics^ 

\ 154 WSlauson Ave.<| 

\ Los .Angeles, CalilTT 



Potomac Flying Service 



School of Aviation 

UNIVERSAL AVIATION SCHOOLS 

Louisiana 

COMPLETE FLYING AND 
GROUND COURSES 
Individual Attention — Easy Payment 
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Multi-Spar Wing Design 
and Analysis 


By George W. Debell, B.S. of M.E., A.E. 


B EFORE discussing the details of the design and 
analysis, the practical limits of application of multi- 
spar construction should be considered. This type 
of construction is primarily adapted to cantilever wings 
and unless otherwise stated this article will deal with this 
type of wing. 

On small airplanes, 2,500 lb. and under, multi-spar 
construction is unnecessary and cannot be applied eco- 
nomically. The chief reason for using this type of con- 
struction is to obtain torsional rigidity and so reduce the 
chances of flutter; but in small airplanes, properly de- 
signed two-spar construction furnishes all the rigidity 
necessary and at the same time is a much simpler type of 
construction. 

Then too, even in two-spar construction minimum sizes 
are soon reached, and if multi-spar construction were used 
the wing would be composed almost entirely of minimum 

This would give the latter type a poor strength-weight 
ratio. The only time when multi-spar construction might 
be used to advantage on this size airplane is when the 
wings are tapered and metal covered, and it is quite prob- 
able even then that two-spar construction with ribs and 
metal cover would prove cheaper and more economical 
in the end. 

Above this weight limit two-spar fabric covered canti- 
lever construction should be used with extreme care. 
Two-spar cantilever construction with plywood or metal 
cover may be carried considerably above this limit, but 
adequate tests should be made to determine the amount of 
stiffness derived from the cover. 

In airplanes weighing in the neighborhood of 10,000 
lb. either three-spar or multi-spar construction is ap- 
plicable. However, three-spar construction would seem 
more advantageous than multi-spar in this size airplane. 

Three-spar construction has the advantage of a smaller 
number of parts and at the same time does not require 
the excessive use of minimum sizes as would occur in 
multi-spar construction. It is also sufficiently stiff to 
give all the torsional rigidity needed. The detail require- 
ments of the particular design under investigation would 
usually be the determining factor as to which type of con- 
struction to use. 

In large airplanes, around 20,000 lb. and larger, multi- 
spar construction is almost a necessity since the struc- 
tural members must be held down to reasonable sizes to 
facilitate purchasing, handling, and manufacture. It is 
hardly possible to use a simpler type of construction with 
strut or wire bracing because of the extremely large size 
of the struts and wires. . 

In general, multi-spar construction is particularly 
adapted to tapered cantilever wings with metal covering. 
The spars are so placed as to form the wing contour and 


the metal covering is attached directly to them. This 
obviates the necessity of ribs, except for metal bulkheads 
to hold the leading edge contour. Multi-spar construc- 
tion can be adapted to fabric covered wings by the use 
of ribs. However, these ribs consist merely of capstrips 
with perhaps one truss member near the leading edge and 
one near the trailing edge. In this case, as in the metal 
covered type, the spars really form the contour of the 
wing and the capstrips are attached directly to them. In 
metal covered construction no drag truss is needed as the 
skin performs this function. In fabric covered construc- 
tion a drag truss must be used. Steel construction of 
this type of wing may either be riveted or welded, while 
duraluminum construction may only be riveted. How- 
ever, welding does not lend itself readily to this type of 
construction since it is practically impossible to make 
welding allowances on so complicated a structure. Even 
in a riveted structure care must be taken to prevent undue 
distortion in setting the rivets. Although the first cost 
of a riveted structure would probably be somewhat 
greater than the primary cost of a welded structure, the 
riveted type would be cheaper in the long run since there 
would be less rejection cost and a great deal less assem- 
bly time. The riveted type lends itself much better to 
interchangeability than the welded type. 

The methods of analysis of multi-spar wings are still 
experimental. The Germans (principally Professor Hugo 
Junkers) were the first to develop a successful multi- 
spar wing, but it is difficult to discover exactly what 
method of analysis was used in the design, as the data 
now obtained are quite meager and very incomplete. 
Also, due to the press of war, much of the design was 
accomplished by actual test work in the shops and there- 
fore no design computations are available on the parts so 
fabricated. Since the war, attempts have been made to 
derive methods of analysis which would check the actual 
design sizes of the wings built during the war.' They 
have been more or less successful, but have been so math- 
ematically involved as to be practically useless in com- 
mercial design. 

For commercial use, the problem of multi-spar analysis 
is not to find an exact and involved expression for the 
loads in the members, but rather to find a fairly simple 
approximation which will give loads sufficiently accurate 
for actual design. In 1922, the Engineering Division of 
the Air Service sand-tested a three-spar wing and from 
the actual deflections computed the loads carried by the 
spars. Then they calculated the loads carried by the spars 
according to several different methods, or theories, and 
compared these results with those derived from the sand- 
test data and came to the conclusion that, from this one 
test, the Burgess Method gave the most satisfactory re- 
sults. They therefore recommended its use in the design 
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of multi-spar wings. The results and conclusions of the 
above mentioned test are published in Air Service Infor- 
mation Circular, Number 394. 

In analyzing a multi-spar wing there are two methods 
which may be used. In the first method, used by the 
Germans, no account is taken of the center of pressure 
movement, and the assumption is made that the metal 
skin takes all the drag forces and no beam forces. In 
the case of the beam forces, the skin merely acts as a 
restraint member to hold the spars in their relative posi- 
tions. The second method, which is preferred in this 
country, takes account of center of pressure movement 
although the skin in metal covered construction is still 
assumed to take the drag forces. In fabric covered con- 
struction a drag truss must be substituted to take the place 
of the skin. In both methods of analysis the solution of 
the drag truss is identical, but the solution of the shear 
trusses and beams varies. 

The following is a description of the first method : For 
any section, calculate the position of the horizontal neutral 
axis and the moments of inertia of the spar tubes about 
this neutral axis. (The true neutral axis will probably 
have a slight slope but assuming a horizontal line through 
the center of gravity will be sufficiently accurate for de- 



Fig. / — Typical multi-spar truss diagram. 


sign purposes. This assumption is also made by the 
Germans.) 

Then to find the design loads in the spars, proportion 
the moment which the spars carry, according to their 
moments of inertia. In other words : 

M t 

M — XI 

I, 

Where M is the moment carried by any spar whose 
moment of inertia is I, M, is the total moment on the 
section, and I, is the total moment of inertia of the sec- 
M 

tion or 2 I. Then the load (P) in any spar = P = — 

y 

where y is the distance of the spar in question from the 
neutral axis. But M is proportional to I, therefore 
M M, I 



or P is proportional to — . But in any beam, - — about the 

neutral axis = O. Therefore at any section £ P = O. 

Then to find the exact distribution of shear in the 
trusses under the above loading the following method is 
used. According to mechanics, in any beam subjected 
to a certain loading curve the shear and moment curves 
have a definite relation to each other; in other words, the 
moment produced by the shear trusses equals the mo- 
ment taken by the chords or spar tubes. Also at any sec- 
tion of a beam of the truss type the moment component 
(horizontal component) of the load in the compression 
chord equals the moment component of the load in the 
tension chord, and the moment at the section equals the 
moment component of the load in one of the chords multi- 


plied by the truss depth at the section. In any wing the 
beam loads are vertical and the truss depths must be 
measured vertically in order to be in the same plane a_ 
the moment and shear. Therefore, in a Junkers wing 
the distribution of shear among the trusses is propor- 
tional to the loads put in the spar tubes by the trusses 
multiplied by the vertical depths of the trusses. In other 
words, the percent, shear carried by any truss equals 
the moment carried by the truss divided by the total mo- 
ment at the section. For example: (Referring to Fig. 1.) 
P, = load in spar 1 
P 2 = load in spar 2 
P 3 = load in spar 3 
P 4 = load in spar 4 
The percent, shear in truss (1) = 

M, P, (d, + d,) 


M t M, 

Mi = the total moment at the section. 

But since P, is the load in one chord of the truss, the 
load exerted by the truss on the other chord must be P,. 
Therefore the load put into spar 2 by truss (2) — 
P, — P„ and the percent, shear in truss (2) = 
(Ps-P.) (d= + d,) 

M, 

Similarly, the percent, shear in truss (3) = 

[P,-(Ps-P.)l (d, + d 4 ) 


M, 

Continue in this manner until the last truss is solved. 
As a check let us assume that Fig. 1 represents a complete 
truss. Then from the foregoing equations : 

£ P = 0 

Therefore P, + P, =■ P 4 + P. 
or P 4 = P, - P, + P, 

and from truss (3) we have found that the truss exerts 
a force of P a — (P 2 — P,) on its chords. Since P 4 is 
the chord of only truss (3) then 

P 4 = P 3 — (P„ - P,) = P a - P a + P, 
and therefore the forces check. 

The total moment at the section =M t 

= P,d, + Pada + P„d, + P 4 d 4 
= the summation of spar moments. 

The summation of shear moments = 

P, (d, + d,) + (P s — P,) (d- + d a ) + 
(P a -P 2 + P,) (d 3 + d 4 ) = 

P, (d, + d s ) + (P 8 -P,)(d s + d 1 ) + 

(P a — Pa + P,) d a + P 4 d 4 = 

P,di -f P,d 2 + P 2 d» — P,d 2 4 P«dj — 

P,d, + P,d, — P 2 d a + P,d a + P 4 d 4 - 
P.d, 4- P 2 d 2 4 P a d, 4 P 4 d 4 = M, 
and therefore the moments check and the summation of 
the percent, shear will equal 100 per cent. 

The initial assumptions of considering the skin to take 
all the drag loads and no beam loads are reasonable and 
would produce very little error as the two assumptions 
would tend to neutralize each other, since actually the 
skin would not take all the drag but would take some 
beam load and so the total actual stress in the skin would 
be about equivalent to the initial assumption. 

The analysis of the drag truss in fabric covered con- 
struction is identical in both methods. The details of the 
solution will not be given here but will be given in their 
proper place in the second method. In metal covered con- 
struction the skin takes the place of the drag truss and 
some actual tests must be made to determine whether the 
skin is sufficiently strong to take these loads. (There is 
no method of analysis for determining the thickness of 
the skin except by actual test.) 

Before taking up the second method, it may be helpful 
to give here the Burgess Rational Method of distribution 
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as extracted from Air Service Information Circular No. 
394. 

The Burgess Rational Method 

“The next solution of the problem to be considered is 
a rational, theoretical method, the development of which 
is due to Mr. C. P. Burgess, of the Bureau of Aeronautics 
of the Navy Department, and with one or two minor 
changes in signs and nomenclature, is as follows : 

“Fig. 6 shows the cross section of an internally braced 
multi-spar wing having n spars numbered from 1 to n, 
proceeding from the leading toward the trailing edge. 
Curve A represents the distribution of the air force nor- 
mal to the wing as a compound of the pressures on the 
upper and lower surfaces. F is the resultant air force 
per unit length of the wing minus the weight of the wing 



Fig. 6 — A cross section of an internally braced multi-spar 
•wing having n spars numbered from 1 to n from leading 
to trailing edge. Curve A represents the air force distri- 
bution normal to the wing as a compound of upper and 
lower surface pressures. 

per unit of length. It is assumed that F acts at the center 
of pressure on the cross section. The moment of F about 
the leading edge will be represented by M. W,, W., W 8 . 

. . . W„ are the loads per unit length along spars 1, 2, . . ,n 
at the section under consideration. I„ I 2 , . . . I„ are the 
moments of inertia of the respective spars about their 
neutral axes, d„ d s , . . . d„ being the distances of the spars 
from the leading edge. If the wing root be assumed to lie 
fixed in position the air load will cause the wing to bend 
so that any cross section will rise a vertical distance, v, 
and rotate through a small angle 0, the assumption being 
made that points in the cross section which lie on a 
straight line before, will lie on a straight line after the 
load is applied. Figures 7 and 8* are drawn from the 
deflection data given in the foregoing tables and indi- 
cate that this assumption is reasonable. 

"Similar plots have been made for the second pane! 
point and the tip of the wing with results that agreed with 
those shown in Figures 7 and 8. The discrepancies from 
a straight line deflection as shown above are matters of 
one or two tenths of an inch, part of which may be ac- 
counted for by the precision of the deflection data. It 
may therefore lie said that the assumption that the wing 
is deflected and rotated by the air load without appreciable 
distortion is correct except, possibly, very near to the 

“From the above assumption it may readily be seen that 
the vertical movement of any spar due to the rise and 
rotation of the cross section will equal v + e d : v the 
vertical deflection, being positive when upward, 6 being 
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considered positive for counterclockwise rotation about 
the leading edge. 

"The running load on the spar necessary to produce 
this deflection equals 

w — kl (v + »d) (1> 

Multiplying the equation (1) by d we get 

wd — kid (v + ed) (2) 

But wd = the moment of the load about the leading 
edge and for equilibrium it is necessary that 

Sw-F-0 (3) 

=wd-M — 0 (4) 

By equations (1) and (3) 

F/k = v-1 + **— ( Id ) (5) 

By equations (2) and (4) 

M/k-=v2(Id)+ e2 (Id*) (6) 

For convenience let 



s (Id*)=c 

whence F/k = va + «h i 

and M/k = vb + »c ( (/ > 

Solving these simultaneous equations we get 

bF — aM cF — bM bM — cF 

« and v — 

k(b 2 — ac) k(ac — b 2 ) k(b 2 — ac) 

Substituting these values in equation (1), gives 
I 

w (bM — cF+ (bF = aM)d) (8) 

b= — ac 

Equation (8) gives the running load per unit length on 
the spar at the section under consideration. Once this 
loading is known, the shearing forces, bending moments, 
and fiber stresses may be calculated by the usual pro- 
cedure for cantilever beams. 

“When designing a wing such as the Junkers, having 
the spars placed as shown in Fig. 9, it will be necessary 
to provide ‘ghost spars’ represented by the dotted lines 
in the figure. These imaginary members should be placed 
vertically above or below the actual members, the actual 
cross-section area being assumed as equally divided be- 



Fig. 9 — Diagram showing the "ghost spar" method of 
solving a multi-spar wing of the Junkers type. 

tween the existing member and its ghost. The computa- 
tions are then carried on as in the ordinary case." 

End of Extract 

In the second method, Mr. Burgess' suggestion of the 
solution of a Junker wing by the “ghost spar" method is 
not used as it docs not follow out his initial assumption 
that the wing deflects without distortion of the wing sec- 
tion. As he expresses it, "Points in the cross-section 
which lie on a straight line before, will lie on a straight 
line after the load is applied.” His initial assumption 
presumes that any section is a rigid body and if this is 
true then the neutral axis must be a straight line. But 
the “ghost spar” method would give a cambered neutral 
axis which is obviously incorrect. A more reasonable 
method, and the one which is used in the second method, 
is that the horizontal neutral axis be found and that the 
moments of inertia of the spar tubes about this neutral 
axis be calculated, using the actual cross-sectional area of 
the tubes. Then the above moments of inertia are used 
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in the Butgess formula and the computations carried on 
as in the ordinary case. 

In the second method of analysis, as well as the first, 
the distribution of load among the spars must be com- 
puted for several sections along the wing and each spar 
should be designed for the average of the values of the 
various sections. Usually, two approximations of tube 
sizes must be carried out before the resulting distribution 
checks the tube strength closely enough for design. 

Second Method of Analysis 

For the first approximation all the tubes at any cross- 
section are assumed to be of the same size. Then the con- 
tours of the root and tip sections are drawn and a reason- 
able tube size for each section is selected. Having the 
tube size and the contour, the positions of the tube centers 
with reference to the datum line and leading edge are 
found. Next, the horizontal neutral axis of the section 
as a whole is calculated and then the relative moments of 
inertia of the spar tubes about this neutral axis are found. 

To find the distribution of load, the Burgess Method is 
applied to the sections. The foregoing moments of in- 
ertia are used in the Burgess Method instead of the 
"ghost spar” idea. From the distribution at the root and 
tip sections a mean distribution for the spars is assumed, 
and the design moment and stress curves for the spars are 
drawn. In getting the stress curve, the moment curve 
is divided by the spar depth (the distance from the hori- 
zontal neutral axis to the tube center). 

To take account of the drag, the moment of inertia 
of the tubes about the vertical neutral axis is found and 
then the formula 


My 



is applied ; where f = the drag stress in the tube, M = 
the drag moment, y = the distance of the tube in question 
from the neutral axis, and I = the total moment of inertia 
of the tubes about the neutral axis. These loads can be 
calculated for the root section only and the loads at the 
other sections may be found by proportion. If I is as- 
sumed to equal s Ax' 2 instead of E (Ax ! -f- 1„), the follow- 
ing simplification may be used: 

My My AMy 

f — S = ; P = Load Af = — — ; but 

if the spar tubes are all of the same size, 

AMy My 

A z x 2 2x 2 

The total force in any spar is found by algebraically 
adding the beam stress to the drag stress. The tube sizes 
for these forces are then picked, using a reasonable col- 

The second approximation is carried out in the same 
manner, using the newer set of tube sizes. 

The following is the method of analyzing the shear 
trusses : In order to clarify the explanation of the method 
of analysis of the shear members, let us assume that we 
are dealing with a wing having nine spars numbered from 
1 to 9, as in a Junkers wing. Then there are eight trusses 
connecting the spars in the beam direction. These trusses 
will be designated as follows: 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 
7-8, 8-9. It will be noticed that the truss designations 
consist of the numbers of the spar tubes which they con- 
nect. The trusses connecting the spars in the drag direc- 
tion will be considered later. As they are all at very flat 
angles, their components in the direction of the beam 
shear will be neglected. 

The moment distribution from the Burgess Method is 
proportioned according to “I” (the moments of inertii 


about the neutral axis) and to “d” (the distance from the 
leading edge). It would be incorrect to assume the shear 
in the trusses to be proportioned to this distribution as 
the trusses are in no way connected with the neutral axis 
or with the spar tube moments about the neutral axis. 
Therefore, the following method is used to calculate the 
percent, shear in each of the trusses. According to me- 
chanics, in any beam subjected to a certain loading, the 
shear and moment curves bear a definite relation to each 
other. Also at any section of a beam of the truss type 
the moment component (horizontal component) of the 
load in the compression chord equals the moment com- 
ponent of the load in the tension chord and the moment at 
the section equals the moment component of the load in 
one of the chords multiplied by the truss depth at the sec- 
tion. In a wing of the Junkers type, the relative slope of the 
spar tubes in the beam direction is so slight that it may 
be neglected, as has been done in the Burgess Method, 
and the moment components of the loads can be assumed 
to equal the loads. In any wing, the beam loads are ver- 
tical and the truss depths must be measured vertically in 
order to be in the same plane as the moment and shear. 
Therefore, in a multi-spar wing the percent, distribution 
of shear in a truss is equal to the load put in the spar 
tubes by the truss multiplied by the depth of the truss 
and divided by the total beam moment at the section; in 
other words, it is equal to the moment carried by the truss 
divided by the total beam moment at the section. Due to 
the introduction of “d” into the moment distribution by 
the Burgess Method, the summation of the forces in the 
spar tubes at any section does not equal zero, and there- 
fore the shear distribution by the above method does not 
sum to 100 per cent, but rather to a slightly greater value. 
This will be explained later. 

In solving for the loads put in the spar tubes by any 
truss, it must be remembered that, with the exception of 
Spars 1 and 9, all the spars are the chords of two trusses 
and therefore each truss puts into a spar only part of the 
total load in the spar. Since, as stated above, the sum- 
mation of the forces in the spar tubes at any section does 
not equal zero, it is found that the loads remaining in 
the last two spar tubes, which must be taken by the last 
truss, are unequal. This is naturally in error, as both loads 
should be equal (see first method), and therefore in order 
to neutralize this error it is necessary to solve for the 
spar tube forces due to the trusses by working first from 
front to rear and then from rear to front, and then in 
computing the percent, of the total wing shear carried by 
the truss use the greater of the two spar tube forces found 
for the truss. This method will give conservative per- 
centages for the trusses, as is shown by the fact that the 
total of the percentages is greater than 100. For illustra- 
tion of the method of finding the loads put in the spars 
by the trusses, let us assume that the loads in spars 1, 2, 
3, 4, etc., are P„P„ P.,, P 4 , etc., respectively. Then work- 
ing from the front to the rear, spar 1 is a member of only 
truss 1-2 and the load put in the spars by this truss is P, ; 
then truss 2-3 puts P, — P, loads in the spars, truss 3-4 
puts P, — (P, — P,)' loads in the spars, and so on to 
truss 7-8. After truss 7-8 is solved it will be found 
that the load remaining in spar 8 is different from the 
load in spar 9, which is the error due to the summation 
of the spar tube forces not equaling zero. Therefore, 
using the same method, work from rear to front so as 
to carry the error into truss 1-2. In working out the 
loads put in the spars by the trusses it will be found 
that due to the transfer of shear, the loads put in the 
spars by some of the trusses will be negative in sign. 
In other words, in order to transfer the shear, these 
trusses act in the direction of shear. 

Then to get the per cent, shear carried by a truss, 
select the greater of the two loads found for the truss 
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in working first from front to rear and then from rear 
to front, and multiply it by the truss depth and divide 
by the total beam moment. In the actual figuring of the 
per cent, shear in the trusses at any station, the follow- 
ing method may be used. At any station the distribution 
of beam moment is represented by the Burgess Distribu- 
tion and the total beam moment of 100 per cent., that is 
by the total of the Burgess Distribution. Therefore if 
you represent the total beam moment by 100 per cent., 
which is the summation of the Burgess Distribution, you 
can represent the load in any spar by its Burgess Distri- 
bution divided by its distance from the neutral axis, in 
inches. Then using the foregoing representative loads, 
solve for the loads put in the spars by the trusses, work- 
ing first from front to rear and then from rear to front. 
Next multiply the truss depth in inches by the greater 
of the two loads found for the truss by the method 
outlined in the preceding sentence, and the result will be 
the per cent, shear carried by the truss in question. This 
is true because the total beam moment is represented by 
the summation of the Burgess Distribution; in other 
words by 100 per cent. 

Due to the center of pressure under the Burgess Dis- 
tribution method not being concentric with the elastic 
centrum (in other words the center of rotation in torsion) 
there is a transmission of shear from front to rear, 
or vice versa, in such a manner as to require some of 
the trusses to act in the direction of shear instead of 
opposing it. However, in designing the trusses, no ac- 
count need be taken of the direction of shear as all the 
members should be designed for compression whether the 
sign of the shear is positive or negative. In determining 
what condition of flight is critical for any particular 
truss, account should be taken of the load factors in the 
various conditions, since the critical condition must be 
determined by the maximum design shear. 

If the following method of analysis is used in design- 
ing the drag trusses, only nose dive condition need be 
considered. In order to make the drag trusses sufficiently 
rigid to hold the spars in their relative locations they 
should be designed for a nose dive chord loading of two 
times the weight of the airplane proportioned as in low 
incidence, and in selecting the tube sizes all the loads 
should be asumed to be compression. It is readily seen 
that with this method of design high incidence and low 
incidence will not be critical. 

The Army design requirements in nose dive condition 
were primarily worked up to apply to biplanes and are 
not efficient when applied to monoplanes. According to 
mechanics, in a rectangular box in torsion, the maximum 
stress occurs in the large face, therefore the most effi- 
cient place to resist torsion is in this face. Now in a 
biplane, the two wings act as a single unit in torsion, 
and the large face in this case is the lift truss, but in a 
monoplane the lift truss is very shallow and the drag 
truss is the wide face. The Army ruling in nose dive 
calls for the weight of the airplane as the design drag 
load on the wings, and for monoplanes requires in ad- 
dition an increase of 30 per cent, in the beam load. In 
a monoplane it would seem more efficient to increase the 
drag truss requirements rather than the beam truss re- 
quirements, as the drag truss is the wide face of a hollow 
torsional box and therefore is the most efficient place to 
resist torsional flexibility. The suggestion is therefore 
made that in designing monoplanes the nose dive drag 
requirements of the Government be considerably in- 
creased and the 30 per cent, beam requirement be omitted. 

There is no precise or theoretically correct method of 
designing the drag truss of a multi-spar wing. In fabric 
covered construction a drag truss must be used, while in 
metal covered constuction the metal skin takes the place 
of the drag truss. The following is an arbitrary method 


of arriving at the sizes of the drag truss members. It is 
incorrect theoretically, but will give loads sufficiently 
safe for design purposes. The basis of this method is 
as follows: 



Pa 
R = — 
b 

R Pa P 

P, = — X L, = — XL, = — XL, 
a ba b 


P P 



P 

P, = — XL, 
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The following is an illustration of the actual method 
of analysis used in designing the drag trusses. 



S, S, S, S, 
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P, = -XL t ;P, = — XL,;P, = -XL : ;P, = — XL, 
b b b b 

Due to members “c” and “b” of the proof being miss- 
ing in the actual drag truss and due to the fact that the 
drag moment can be taken out by the intermediate spars. 
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the application of the above method to the design of the 
drag truss is approximate but conservative. 

In either the first or second method considerable time 
may be saved and the analysis may be clarified and simpli- 
fied by the extensive use of graphs and tables, for in- 
stance the solution of any particular beam may be done 
with the aid of a graph by plotting the moment, depth, 
and load curves against the spar length. The load curve 


being found by dividing the moment curve by the depth 
curve. Then the load at any particular point in the spar 
may be read directly, and, knowing the column length, the 
size of the member may be immediately selected. A simi- 
lar graphical method may be used in solving the shear 
trusses. Most of the intermediate steps leading up to 
the graphs may be solved in tabular form. This system 
shortens the analysis and makes it concise and clear. 


Technical Reviews 


Society of Automotive Engineers, Paper on Chromium 
Plating Progress, by W. M. Phillips and M. F. Macaulay. 
■ — Since the successful plating of chromium on steel can 
be accomplished only after the part to be plated has first 
been properly plated with some other metal such as copper 
or nickel, the author presents a short summary of the 
advancement made during the last 10 years in the meth- 
ods of plating with copper and nickel before discussing 
the development and advancement of chromium plating. 
Comparisons are made between the results obtained from 
manually operated plating tanks and semi-automatic and 
full automatic plating machines, and points out the im- 
provements made as these processes were developed. 

In the early stages of the development of chromium 
plating, satisfactory chromium plating solutions were ob- 
tained by dissolving chromium anhydride. CrO~, in water 
to which was added a small amount of chromium sulphate ; 
but the solutions were effective for a short time only, 
mainly on account of the presence of chromium sulphate. 
It was also found that the temperature and the current 
density used in plating were important factors, and that 
proper cleaning of the nickel surface was essential because 
if the solution was too strongly alkaline, the chromium 
either deposited with iridescent blotches or as a gray burnt 
deposit, or else peeled entirely. It was therefore neces- 
sary to do better polishing work on the base metal and 
better buffing work on the nickel surface. 

Proper polishing is stated to be the secret of successful 
plating because the ultimate finish is no better than the 
finish given to the base metal. To eliminate the polishing 
cost would decrease the total finishing cost by about 75 
per cent., according to the author. This is the aim of all 
manufacturers and they have met with success in some 
instances. One large company presses the part from 
highly polished steel, keeping the dies in such condition 
that no polishing is required after forming the piece. 

In conclusion, the proper type of anode to be used in 
chromium plating solutions is discussed. Inspection 
methods to make certain that a part has been chromium 
plated completely are mentioned, and the uses of chrom- 
ium plating to reduce wear are enumerated. 

N. A. C. A. Technical Note No. 294. Wind Tunnel 
Forces in Wing Systems Through Large Angles of At- 
tack, by Carl J. Wenninger and Thomas A. Harris, Lang- 
ley Memorial Aeronautical Laboratory. — The investiga- 
tion was conducted at atmospheric pressure on both 
monoplane and biplane models over a range from minus 
45 deg. to plus 90 deg. The tests were to determine 
effects of variations of tip shape, aspect ratio, flap setting, 
gap, decalage. sweep back, and airfoil profile. Effects 
produced by the variables are given in a preliminary form 
by a series of comparative curves, to be followed at a later 
date by a complete report on these tests. 

A general survey of the curves illustrates the effects 
which change in the arrangement of the wing systems 
have on the lift and drag characteristic, especially at large 
angles of attack. For monoplanes, the most striking dif- 


ferences are due to changes in profile and in trailing edge 
flap angle, which produce large differences in maximum 
lift. The effect of stagger, in a biplane, on drag, is not- 
able. The variations are concluded to be due to the shield- 
ing of the upper wing by the lower at large angles of 
attack. 

National Advisory Committee for Aeronautics Techni- 
cal Note No. 296. Bearing Strength of Wood Under 
Steel Aircraft Bolts and Washers and Other Factors In- 
fluencing Fitting Design. By G. W. Thayer, Forest Prod- 
ucts Laboratory, Department of Agriculture. — During the 
past four years there have been a number of investiga- 
tions on this subject both by the Army and the Navy. 
This report correlates, brings up to date and puts under 
a single cover all of the information essential to an un- 
derstanding of the formulae. Bearing strengths, effi- 
ciency of hollow bolts, symmetrical loads parallel to the 
grain, end-loads, distance between bolts, and cross bolts 
are discussed in detail. Methods of cutting holes and 
reinforcing joints are also brought out. 

National Advisory Committee for Aeronautics Techni- 
cal Memorandum No. 486. Tank Tests of Twin Sea- 
plane Floats by H. Herrman, G. Kempf, and H. Kloes 
from Luflahrtforschung, Jan. 3, 1928. — The report in- 
cludes the results of an investigation of floats for a Udet 
'U 10 a” monoplane tested in the tank of the Hamburg 
Shipbuilding Laboratory on the effect of shape of the 
step, effect of distance between floats, effect of nose heavy 
and tail heavy moments, effect of shape of the bottom and 
maneuverability. It is concluded that a slight lengthening 
of the step to the rear greatly affects the water resistance. 
The distance between the floats should increase as the 
square root of the gross weight of the airplane with con- 
stant wing loading. The flat bottom float is said to be 
better for a wood bottom while a Vee bottom is better 
for metal. 


National Advisory Committee for Aeronautics Techni- 
cal Note No. 299. The Effect of Fillets Between Wings 
and Fuselage on the Drag and Propulsive Efficiency of an 
Airplane by Melvin N. Gough, Langley Memorial Aero- 
nautical Laboratory. 

The tests were made in the 20 ft. Propeller Research 
Wind Tunnel of the N. A. C. A. on a cabin type of high 
wing monoplane with stub wing. Tests were made with 
no fillets, with llets of six inch radius and 12 in. 
radius. It was found that at 100 m.p.h. the total drag, 
without fillets, was 279 lb. and that with six inch fillets 
this was reduced by two pounds and by the use of 12 in. 
fillets by 5.1 lb. The increase jn propulsive efficiency due 
to the use of the 12 in. fillet was about one per cent. It 
is believed that though the reduction in drag and the in- 
crease in propulsive efficiency appear small; the use of 
fillets may become more important as an airplane design 
progresses. 
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N.A.C.A.Gowling 


Developments 


By FRED E. WEICK 

Aeronautical Engineer, Langley Field 


S INCE the publication last November of the first tests 
with the N. A. C. A. low drag cowling for radial 
engines, there has been progress along various lines, 
and it is the purpose of this article to bring the develop- 
ments as nearly as possible up to date. It is worth noting 
at the outset that most of the leading airplane manufac- 
turers have cowlings of the N.A.C.A. type under con- 
struction, and that there is a tendency for some to make 
rather radical changes in the original form of the cowling 
to facilitate its application to their particular airplanes. It 
can not be too greatly emphasized that it required careful 
design and development, with many changes and tests, to 
obtain proper cooling with this cowling on the "Whirl- 
wind" J-5 engine in the 20-foot wind tunnel, and that 
while a satisfactory form has been worked out for the 
J-5 engine, both careful design and some development 
must be expected if the cowling is to be satisfactorily 
adapted to other engines. Also, any change in the out- 
side shape which destroys the smooth nose will, judging 
by tests made in the 20-foot tunnel, nullify to a large 
extent the gain in performance with the complete cowling. 

Wind Tunnel Tests 

The cowling investigation in the 20-foot Propeller Re- 
search Tunnel at Langley Field has been completed. The 
report on the first portion of the tests involving a cabin 
fuselage was published last November. 1 The report on 
the second portion has just been published, including tests 
on (1) an open cockpit fuselage with the new complete 
cowling, conventional cowlings, and various types of indi- 
vidual cylinder cowlings, and (2) engine nacelles both 
with conventional cowlings and with N. A. C. A. complete 
cowling.’ 

Most of the forms of cowling tested on the cabin fuse- 
lage have also been tested on the open cockpit fuselage, 
and, in addition, three forms have been tested on an en- 
gine nacelle, the “Whirlwind” J-5 engine being used in all 
cases. The results show that with conventional cowling, 
the smaller the cross-sectional area of the body behind the 
engine, the greater is the drag of the engine-body com- 
bination. One of the nacelle tests was made with the bare 
engine alone (i.c, without cowling or body). The drag 
of the engine alone was found to be 42 percent, greater 
than that of the cabin fuselage with the uncowled engine 



on the nose. The drag of the conventional nacelle was 
found to be 30 percent, greater than that of the cabin fuse- 
lage-engine combination with the same form of cowling. 

With the new complete cowling, however, the drag of 
the nacelle is lower than that of the open cockpit fuselage, 
and the drag of the cabin fuselage is the highest. The 
gain with the complete cowling is, therefore, much greater 
for nacelles and small fuselages than for large fuselages. 
In fact, the saving in drag by the use of the complete 
cowling instead of conventional cowling was found to be 
more than twice as great with the nacelle as with the cabin 
fuselage. The completely cowled nacelle had only about 
one-fourth the drage of the conventional nacelle, so that 
further improvement must necessarily be small compared 
with the gain already obtained. 

The propulsive efficiency with a standard detachable 
blade aluminum alloy propeller was found to be about 



One of the N. A. C. A. cowling tests in which fairing 
behind the individual cylinders were used. 


2.5 percent, greater with the complete cowling than with 
any of the conventional cowlings, on the open cockpit 
fuselage. 

Tests were also made with separate fairings behind the 
individual cylinders and with complete individual hoods 
over the cylinders, as shown in the accompanying illustra- 
tions. The fairings behind the cylinders were found to 
have no appreciable effect on the drag. With the complete 
individual hoods only three cylinders were used for the 
drag tests because of insufficient room between the cyl- 
inders when all nine were in place. The cooling tests were 
made with the complete engine, but with a hood on the 


AVIATION 
Feb. 16, 1929 


Aeronautical Engineering Sectior 


XXV 



The engine nacelle with N. A. C. A. cowling which was 
used in the comparative tests. 

difference in drag is due almost entirely to the fact that 
the induced drag is less at the higher speed. 

When these secondary factors are considered, calcula- 
tions show that the reduction in drag indicated by the 
flight tests agrees exactly with that indicated by the wind 
tunnel tests for the same size body. 

It is interesting to compute the power required if the 
speed of the original AT-5A airplane were increased from 
1 18 m.p.h. to 137 m.p.h. by the use of a more powerful 
and, therefore, larger engine. In that case, the drag 
would be increased, not only because of the larger engine, 
but also because with the same size fuselage the ratio of 
fuselage to engine size would be smaller. Also, the larger 
engine would be heavier, resulting in a higher induced 
drag than with the original weight. Calculations of this 
nature have been based on the following assumptions : 

( 1 ) The total increase in engine and structure weight due 
to increased size of engine is at the rate of 3 lb. per h.p. 

(2) The frontal area, and consequently the drag, of the 
engine vary as the square root of the power. (This 
is an approximate empirical value obtained from the 
Scarab, Whirlwind J-5, Wasp, and Hornet engines.) 
(This is correct within 1 percent.) 

(3) (Propulsive efficiency is the same for both cases, 
With these assumptions, calculations show that it would 

require approximately a 350 h.p. engine, similar to but, 
of course, larger than the J-5, to obtain the same high 
speed and cruising speed as was obtained with the 200 hp. 
J-5 equipped with N. A. C. A. complete cowling. 

The fuel consumption at the same high speed or cruis- 



Front view of a Berliner monoplane equipped with the N. A. C. A. lozv drag cowling. 


A conventional engine nacelle being tested in the 20 ft. 

Propeller Research Tunnel ai Langley Field. 

top cylinder only. This cylinder did not cool properly 
except with very large openings in the front and rear of 
the hood, and with the large openings the drag was 
greater than with the hoods removed. The individual 
hoods and fairings, therefore, do not show much promise 
for the type of cylinder used on the J-5 engine. 

Agreement Between Flight and Wind Tunnel Tests 

Many doubted the accuracy of the first flight tests with 
the new cowling, in which the maximum sea level speed of 
an Army AT-5A airplane (“Whirlwind J-5 engine) was 
increased from 118 m.p.h. with the original cowling to 
137 m.p.h. with the N. A. C. A. cowling, an increase of 
19 m.p.h. The full throttle revolutions were 1,900 in each 
case, so that the engine power was as nearly as possible 
the same. The increase of 19 m.p.h. seems, offhand, very 
remarkable, but the AT-5A airplane fuselage has a cross- 
sectional area of only 7 sq. ft., so that a large gain is 
natural as shown by the full scale wind tunnel tests, and 
there are also other factors which help to increase the 
speed. The propulsive efficiency with the complete cowl- 
ing at 137 m.p.h. is more than 5 percent, higher than that 
with the original cowling and exposed engine at 118 
m.p.h., as found from full scale tests in the 20 ft. tunnel 
on the identical propeller used in the flight tests. About 
half of this increase in efficiency is due to the higher pitch 
setting of the propeller at the higher speed, and about half 
to the smoother body behind the propeller with the com- 
plete cowling. Also, a lower angle of attack is required 
at the higher speed so that the drag coefficient is less. The 
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ing speed would, of course, be about 75 percent, greater 
with an uncowled 350 hp. engine than with a completely 
cowled 200 hp. engine. The take-off and climb, however, 
would be better with the 350 hp. uncowled engine, al- 
though the climb with the completely cowled 200 hp. J-5 
is somewhat better than with the same engine uncowled. 
The example of the AT-5A probably represents the max- 
imum gain that is likely to be obtained with any type of 
airplane. It is a good example, also, for emphasizing the 
advantages of obtaining improved performance through 
better aerodynamic form rather than merely installing 
larger and more powerful engines. 

Further N. A. C. A. Flight Tests 

The National Advisory Committee for Aeronautics has 
undertaken the project for the Army and Navy of fitting 
two airplanes with the new complete cowling, and making 
complete performance tests with both the original and the 
new forms of cowling. The Army is furnishing a Fokker 
transport with three Whirlwind J-5 engines, and since 
the cowling for the J-5 has already been developed, no 
difficulty is anticipated with this airplane. The tests should 
bring out the high gain due to the complete cowling on 
the two nacelles. According to the wind tunnel tests, this 
gain should be so great that the airplane should attain its 
present maximum speed with the two wing engines alone, 
if the nacelles were equipped with complete cowling and 
the nose engine removed entirely. 

The Navy has furnished a Curtiss pursuit plane with a 
425 hp. Wasp engine. The complete cowling for the 



A view of the Berliner monoplane with one section of the 
cowling removed showing interior construction. Note ex- 
haust ring and deflectors. 


Wasp engine may take considerable development before it 
is satisfactory. 

Most of the leading aircraft manufacturers have cowl- 
ings of the N. A. C. A. type under construction, and 
several have submitted their designs to us for comments. 
There is a natural tendency on the part of some to make 
pronounced changes in the form of the cowling in order 


to. apply it to their particular types of airplanes with as 
few changes as possible. The best results can not be ex- 
pected unless the cowling fairs well with the fuselage lines 
and unless the nose is smooth at the region of sharp 
curvature. A few designs have been submitted in which 
the rocker arm housings projected through the nose cowt- 



One of the tests in which complete hoods were used to 
enclose the individual cylinders. The same J-5 engine as 
used with six cylinders removed. 


ing, and front the results of the tests in the 20 ft. wind 
tunnel, it scents likely that at least half of the gain due 
to the complete cowling would be lost in these cases. 

Probably the main reason for allowing the rocker arm 
housings to project is that the planes have been designed 
to make use of the range of vision between the cylin- 
ders. This is particularly true in the case of cabin planes 
with nose engines, in which the pilot is located immedi- 
ately behind the engine. In most of these cases, proper 
range of vision can be obtained with complete cowling 
by mounting the engine slightly lower in the fuselage. 
If this is not practicable because of insufficient propeller 
clearance, either the landing gear can be made slightly 
higher or the pilot can be placed a little higher in the fuse- 
lage. The latter method might require that the fuselage 
be made deeper, but considering the gain due to the cowl- 
ing, this would be well worth while. 

Application of Complete Cowling to Other Engines 

The complete cowling has been developed in the N. A. 
C. A. tests to the point where it is satisfactory for the 
J-5 engine. This development required considerable ef- 
fort, and while much was learned about the general ap- 
plication of the cowling to all radial air-cooled engines, 
a certain amount of further development must be ex- 
pected for each design of engine to which it is applied. 

It is necessary, in applying the N. A. C. A. cowling to 
a new engine, to determine the size of the nose and slot 
openings for the passage of the cooling air. The amount 
of cooling air required depends not only on the power 
of the engine, but also upon the size and construction of 
the cylinders. A large cylinder is harder to cool than 
•' small one because it has less wall area in proportion to 
its volume. 

Suppose it is desired to design an N. A. C. A. type 
complete cowling for a 400 hp., nine cylinder radial air- 
cooled engine, having a cylinder construction similar to 
that of the 200 hp. nine cylinder J-5. If both engines de- 
velop the same mean effective pressure and run at the 
same revolutions, a cylinder of the 400 hp. engine has 
twice the volumetric displacement of a J-5 cylinder. The 
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wall area of the larger cylinder, however, is only (2) s 
or 1.59 times as great as that of the J-5 cylinder. Since 
the 400 hp. engine has twice the power of the J-5, it has 
twice the amount of heat to dissipate, but only 1.59 times 
the wall area through which to do it. The 400 hp. engine 
will, therefore, require more than twice as much cooling 
air as the 200 hp. J-5, and it is probably sufficiently ac- 



The N. A. C. A. complete cowling on an open cockpit 
fuselage with Whirlwind J-5 engine. 


curate as a first rough approximation, to increase the size 
of the cooling air passages over those for the J-5 by the 
factor 2 and also by the factor 2/1.59. They would then 
be 2X2/1.59=2.52 times as great as those of the J-5 
cowling. 

The above method can be expressed by means of a for- 
mula as follows: 

hp. hp. 9 

200 200 N 

where R=ratio of cross-sectional areas of air passages 
with new engine to those with the 200 hp. J-5, 
hp.=horsepower of new engine. 

N=number of cylinders on new engine. 

This will probably give fair dimensions for a start 
from which the development of the new cowling for any 
particular engine can proceed. Allowances should also be 
made, of course, if the cylinders are constructed in a dif- 
ferent manner or of a different material from those of 
the J-5. 

New Cowling on Berliner Monoplane 

The Berliner monoplane with a 110 h.p Warner 
"Scarab” engine is, to the writer's knowledge, the first 


commercial airplane to be fitted with the N. A. C. A. 
complete cowling. This airplane was first flown about 
the middle of January and has been in the air a total of 
about two hours since, although no performance tests 
have been made at the time of writing. The cooling of 
the engine has been quite satisfactory in these flights, but 
no severe cooling test has been possible because of the 
cold weather. 

The ideas regarding construction suggested in the first 
article on the N. A. C. A. cowling, which appeared in 
Aviation, November 4* have been carried out in the 
cowling on the Berliner monoplane, and the results are 
apparently very satisfactory. An exhaust ring is in- 
corporated in the nose of the outer cowling as shown in 
one of the accompanying views. The outer portion of 
the nose cowling is made up of three quickly detachable 
sections which are mounted on the exhaust ring in front 
and on longitudinal braces along the sides. The two bot- 
tom longitudinals are formed by discharge exhaust stacks 
leading back from the ring. When the three sections of 
outer cowling are removed the engine is as accessible as 
with a small amount of conventional cowling. 

New Ccnvling on Wasp Powered Lockheed 

The news has just been received that a Lockheed 
monoplane equipped with N. A. C. A. cowling has set a 
new record for the non-stop flight from Los Angeles to 
New York. This is the most severe test the new type 
cowling has had to date. All of the reliable information 
regarding it on hand at the present time has been ob- 
tained from the following telegram from the Lockheed 
Company : 

“ATTENTION LIEUTENANT TOM CARROLL: 
LOCKHEED AIR EXPRESS PILOT FRANK 
HAWKS WHICH JUST ESTABLISHED NEW 
LOS ANGELES TO NEW YORK NON-STOP 
RECORD OF EIGHTEEN HOURS TWENTY-ONE 
MINUTES IS EQUIPPED DITH N A C A COW- 
LING WHICH INCREASED ITS SPEED TWENTY 
MILES PER HOUR FROM 157 TO 177 STOP 
COOLING CAREFULLY CHECKED AND OK 
STOP RECORD IMPOSSIBLE WITHOUT NEW 
COWLING ALL CREDIT DUE N A C A FOR 
PAINSTAKING AND ACCURATE RESEARCH 
AND GENEROUS POLICY STOP KINDEST PER- 
SONAL REGARDS STOP LETTER WITH DATA 
AND PHOTOS FOLLOWS: 

JERRY VULTEE, 
LOCKHEED AIRCRAFT CO.” 
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Aileron 


Arrangement 


A Report of the Conclusions Reached After a Series of Tests on Rolling 
Moments on Models of Complete Airplanes 
By Shatswell Ober 

Massachusetts Institute of Technology. 


T HE problem of lateral control, in particular at 
low speeds of flight, is of greatest importance, 
and therefore has been the object of much ex- 
perimentation, argument, and discussion. A small phase 
of the problem, the effect of aileron arrangement on the 
magnitude of the rolling moment available to maintain 
the wings horizontal in "bumpy” air will be considered 
in this note. 

“Arrangements of ailerons” will be used to mean the 
distribution of aileron area between the two wings of a 
biplane, rather than the shape, type or character of the 
individual aileron. The question arises whether it is 
better to put the entire aileron area in the upper wing, 
(a not uncommon practice), divide it between the wings 
or put ailerons on the lower wing only. This note is an 
analysis of the results of a long series of tests of rolling 
moments on models of complete airplanes made at the 
Massachusetts Institute of Technology. Results of simi- 
lar tests on monoplanes will be considered for comparison. 

Lest the problem should become too involved, the 
simplest possible basis for comparison is used, which is 
the ratio of aileron area to wing area. As the coefficient 
used involves the span, and the ratio of distance between 
aileron C. P.'s and span does not vary too much, no factor 
to allow for this ratio is included. Some form of co- 
efficient is necessary to compare results of different size 
ilar tests on monoplanes will be considered for comparison, 
rolling moment 

Kl 

bSV= 

V = air speed in m.p.h. 

S — wing area in sq. ft. 
b — maximum span of wings, ft. 

The rolling moments due to ailerons at small control 
angles are directly proportional to the angle, so compari- 
son of arrangements can be made at one aileron setting, 
provided it is not too great. Twenty degrees has been 
selected, with no differential action, i.e. ailerons on one 
side 20 deg. up, on the other 20 deg. down from the 
neutral position in line with the trailing edge of the fixed 
portion of the wing. The question of the influence of 
differential action will be considered briefly later. 

If we consider the variation of rolling moment with 
angle of attack, it is found that tests on all models have 
a certain similarity. The roll is approximately constant 
from angles near zero lift to some 4 deg. below the angle 
of maximum lift, often there is some increase at some 
angles between these, then the roll decreases as the stall- 
ing angle is approached and passed. The manner and 
abruptness of this decrease is most affected by the aileron 
arrangement. 

Turning first to the part of the curves similar for all 
models, in Fig. 1 are plotted mean curves of Kl, the 
rolling moment coefficient, against the percentage ratio 
of aileron area to wing area for high speed assumed as 
twice V minimum. Tests on individual models may show 
considerable variation from the mean but except for a 


few scattered points the curves are well established. 
There is no consistent difference in the roll given by dif- 
ferent aileron arrangements on biplanes. Monoplanes 
show definitely a slightly greater roll for a given per 
cent, of aileron area. 

Mean curves of Kl at maximum lift (minimum speed) 
against per cent aileron area are plotted in Fig. 2. Owing 
to the variations in form of lift curves near maximum 
lift points from individual models show more variation 
than at high speed (>4 max. lift), but there is a distinct 
division into groups as shown. Biplanes with ailerons on 
both wings and the few examples with ailerons on lower 
wing only have a much slower reduction in Kl as mini- 
mum speed is approached. Monoplanes give rolling mo- 
ments lower than those for biplanes with ailerons on up- 
per wing only. Classed together with biplanes of equal 
or nearly equal wings and ailerons on upper wings only 
are the biplanes with lower wing much smaller which 
approach monoplanes. Of these two divisions that with 
equal wings has in general the lower roll. 

Fig. 3 merely indicates the lowest value reached by the 
rolling moment coefficient at any angle of attack less than 



28 deg. Most models give a distinct minimum value a 
few degrees beyond maximum lift. It must be remem- 
bered that the roll indicated is that in steady flight, not 
that if the plane were spinning with a mean angle less 
than 28 deg. The variation of individual models is less 
than at maximum lift and no distinction between arrange- 
ments on biplanes or between biplane and monoplane is 
possible. The variation due to arrangement is therefore 
more in the manner in which the roll is reduced than its 
ultimate minimum. 

An examination of values of the ratio of aileron area 
to wing area shows a range for biplanes of from 6 per 
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cent, to 15 per cent, with an average of about 9 per cent., 
and a range for monoplanes of from 6 per cent, to 10 per 
cent, with 8 per cent, the mean. Several of the biplanes 
on which the lateral control in flight is known to be good, 
have ratios higher than the 9 per cent, average. 

To give a better idea of the variation of roll with angle 
of attack, Fig 4 has been drawn for the three biplane 
arrangements and for monoplanes. Average aileron area 
ratios of 9 per cent, for the biplanes and 8 per cent, for 
the monoplanes have been assumed. For convenience the 
high speed has been fixed at 0 deg. angle of attack. Then 
the typical monoplane will have maximum lift at per- 
haps 16 deg. while the biplanes not until 18 deg. While, 
as indicated by Fig. 3, the least roll in any case is about 
the same it occurs successively later after maximum lift 
for monoplanes, biplanes with ailerons on upper wing 
only, biplanes with ailerons on both wings, and biplanes 
with ailerons on both wings, and biplanes with ailerons 
on the lower wing only. 

Perhaps some physical conception of the magnitude of 
rolling moments may be had by calculating the position 
of the resultant force (lift) to give the roll. Consider 



Fig. 2 — Mean curves showing Kl, at maximum lift ( mini- 
mum speed) plotted against aileron area in percentage of 
wing area. I — Monoplanes; If — Biplanes with ailerons on 
upper wing only; III — Biplanes with ailerons on both 
wings; IF — Biplanes with ailerons on lower wing only. 


the typical examples on Fig. 4. The ratio of Kl to Ky 
at any angle of atack is the fraction of the span, which 
the resultant force is located from the center line. At high 
speed this quotient for monoplanes is 36 per cent, of the 
semi-span, for biplanes 30 per cent., both very large, in- 
dicating that far less than 20 deg. aileron should be 
ample to overcome any atmospheric lateral disturbances. 
At minimum speed the results are quite different; for 
monoplanes the displacement of the resultant force is 
only 3.6 per cent, of the semi-span, biplanes with ailerons 
on the upper wing only, 4.6 per cent., biplanes with ail- 
erons either on both wings or on the lower wing only, 6.4 
per cent. It is readily conceivable that any of these at 
V minimum may be exceeded by differences in lift due 
to bumps, etc. The reduction is due not only to less ef- 
fectiveness in roll but, being an aerodynamic effect, the 
roll varies as the square of the flying speed. Roughly at 
least the absolute effect of bumps would be independent 
of the air speed, so the critical region is at low speed. 

On biplanes the arrangement of ailerons on the upper 
wing only gives distinctly less roll in the critical region 
than either two ailerons on the lower wing or four on 
both wings. This arrangement should therefore be 
avoided, particularly when the wings are equal. Even 
when the lower wing is of somewhat smaller span and 
chord there should be ailerons on the lower wing as well 
as the upper. When the lower wing is very small, i.e.. 
when the biplane may be called a sesquiplane. the upper 
wing approaches monoplane characteristics and ailerons 


on the tiny lower wing should be of little value. 

This note has assumed that right and left ailerons move 
through equal angles. The experimental work also gives 
the effect of differential action. Of course the real reason 
for differential action is to reduce the yawing moment 
caused by the ailerons. At high speed the effects of 
turning ailerons up or down are nearly equal, so only 
the critical low speed region will be discussed. 

With ai.lerons on both wings the roll due to the up 
ailerons exceeds that due to the down, by a mean of 



Fig. 3 — Showing the lowest value reached by the rolling 
moment co-efficient, Kl, at any angle of attack less than 
28 deg. 


about 25 per cent. Perhaps this result should be anti- 
cipated from the fact that the down aileron tends to stall 
the wing tip while the up has the opposite effect. With 
ailerons on the upper wing only the advantage of the up 
aileron over the down is greater, often being from 50 
per cent, to 100 per cent. On the other hand, when 
ailerons are on the lower wing only, roll due to up and 
down ajlerons is nearly equal. On monoplanes the up 
ailerons give slightly more roll. 

When the roll due to the up ailerons is much greater, 
a distinct improvement in rolling moment available can 
be made by a differential gear allowing a greater move- 
ment of the up ailerons than the down. This would be 
of benefit in particular when the ailerons are on the upper 
wing only. There is a distinct advantage in turning the 
aileron away from the gap between the wings. With 
ailerons on upper wing, this and the natural advantage of 
up ailerons add, with ailerons on lower wing the effects 
nearly balance. Therefore in the latter case differential 
action is detrimental to roll (it may be justified by ad- 
vantage in yaw). 

The reason for the deficiency on roll when ailerons are 
on the upper wing only is apparent from consideration 
of air flow. With ordinary wing arrangements, the upper 
wing of a biplane “burbles” first, the lower much after 



the cellule has reached its maximum lift. So at maximum 
lift of the cellule, if ailerons are on upper wing only, 
they are operating on a burbled airfoil. Conversely, if 
the ailerons are on lower wing only, they operate on an 
airfoil well below the stall, so in theory this arrangement 
should be better, but experiment shows no improvement 
over the arrangement with ailerons on both wings. 
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Catapult 



By Lieut. Lloyd Harrison 

Bureau of Aeronautics, Navy Dcpartmen 


T HE limited application of catapulting in modern 
aircraft operations renders it an analysis condi- 
tion not generally required, and hence familiar 
only to the comparatively few designers who have been 
concerned in building certain shipboard operating Naval 
planes. The condition is by no means a difficult one, 
however, for the designer, but principally requires a spe- 
cial care in detail design. It is not possible or useful to 
go completely into detail as to the construction or opera- 
tion, for these may differ extremely between types; cer- 
tain general considerations may, however, be of interest, 
particularly to those who may be considering Naval busi- 
ness, or construction of planes for ship and shore service, 
or for service to airports moored at sea or near congested 
centers. 

Historically, launching devices have had a very real 
part in the contest to be first to fly. It will be recalled 
that the epochal flights of the Wrights at Kitty Hawk 
were made from a monorail track, the sloping of which 
was sometimes employed to assist in securing take-off 
speed, and that these pioneers later used a falling weight 
device to assist in take-off. Langley catapulted his model 
from a houseboat in the Potomac, and discussion re- 
grettably still continues as to how determinative catapult- 
ing failures were in his lack of final success with man- 
carrying aircraft. Present day catapulting is practically 
limited to seaplanes (of either float or hull type) and to 
amphibian aircraft. The launching of present day land- 
planes does not appear to offer serious difficulties, but it 
is unnecessary on land, and its use at sea is limited by 
the natural preference for seaplanes in flights over water. 

Catapult Installations Complete 

Due to the light weight of early planes, the lack of any 
rigorous space limitations and the single function of the 
catapulting device, the early catapult could be a relatively 
simple machine. Modern shipboard planes are compact 
concentrations of weight and power; the battleships and 
cruisers from which they operate are extremely limited in 
deck room, and the catapult has to serve other purposes 
than the launching proper, such as turning up platform, 
routine plane stowage (even during storms) ; and the de- 
vice must be operated repeatedly, with only a moderate 
time interval. It results that the typical modern catapult 
installation is far from simple. 

The typical modern catapult consists of a track and 
supporting structure (which also supports the engine) 
usually rotatable ; an engine, usually a compressed air or 
power gun ; a car moving on the track, operated by a cable 
moved by the engine, and devices to hold the car in a fixed 
position when not operating or when the plane engine is 


turning up. It also includes devices to arrest the motion 
of the car at the end of the run so that it may be recov- 
ered undamaged, returned to starting position and used 
again, and of devices on the plane or car for holding the 
plane to the car properly under the several operating 
conditions, and for releasting it at the proper time. Fur- 
ther special devices are required which, while not properly 
a part of the design against the actual catapulting, are 
required properly to take care of the transfer of the plane 
from the water to the ship, and are not found on planes 
not used for shipboard operation ; these impose local loads 
that must be designed for. Such devices depend on the 
operating doctrine, and hence must be particularly speci- 
fied by the user. 

Design of Catapult and Car 

The structural design of the catapult and its car, while 
not at present a province of aircraft designers not in 
Governmental organizations, deserves at least passing 
mention because of the fact that, in the interests of 
weight saving, this design is conducted by the methods of 
the aeronautical engineer, and because the car must be 
designed for actual decelerations very many times gravity. 
A catapult car is an obvious practical example of the fact 
that it is sometimes not of the slightest use - whatever to 
attempt to make an assembly stronger by making every 
part of a larger size in the same material. 

Matters pertinent to the design of the aircraft proper 
against the catapulting loads are the primary interest of 
aeronautical structural engineers. Aircraft structural de- 
sign problems have, of course, several stages. The first 
is the specification of the conditions of design and of the 
external forces and their magnitude and direction, usually 
the responsibility of a Government engineer. This for 
catapulting is unusually determinate. The second is the 
choice of a type of construction and is not usually de- 
termined by the catapulting condition. The third is the 
stress analysis of the actual primary structure to enable 
or justify thoice of member sizes. A fourth, the check- 
ing of parts other than the primary structure for special 
loads imposed, is a matter which experience indicates it 
is most difficult perfectly to accomplish for the catapulting 
condition on a first plane. 

The specification of design loads for the catapult con- 
dition is an unusually simple problem, for the normal 
loads are completely determinate in direction and rea- 
sonably determined in magnitude. The catapulting load 
acts parallel to the track, and the plane's weight and en- 
gine thrust are fully known. For the Navy catapults the 
actual accelerations have been ascertained by instruments 
and the results are stated in the detail specifications for 
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the aircrait, dependent upon which of the standard cata- 
pults is to be used. For other catapults and special uses, 
it is adequate to calculate the average acceleration required 
to attain take-off speed in the length of run available as 
determined by the length of the catapult track, increasing 
this average value by a certain percentage (supplied by 
the designer of the catapult) to allow for a normal peak 
load. 

In order to take care of malfunctioning and of side 
wind or rolling loads during launching, it is customary to 
use a factor of safety, based on ultimate strength, of not 
less than three for the catapult thrust and hold down 
loads, instead of approximately two, as is elsewhere usual 
in the aircraft practice. This factor should take care of 
those shipboard conditions during which catapult opera- 
tions are permissible, but cannot normally take care of 
storm conditions, for which special stowage and fastening 
arrangements are required. 

There result three important conditions for design, for 
which the aircraft structure must be checked : 

A — The airplane fast on the car, engine turning up full 
power, before catapulting. The loads acting are the 
plane’s weight (factor of safety of two), the fullstatic 
thrust of the propeller (factor of safety of three), the 
reactions at the car, and the pull of the attachments hold- 
ing back against the thrust. 

B — The airplane in its first few feet of travel after the 
catapult thrust has been applied. The loads acting are 
the plane’s weight (factor of safety of two), the static 
thrust of the propeller (factor of safety of two), the 
towing load (catapult thrust, factor of safety of three) 
the reactions of the car and the pull of the attachments 
holding the plane from capsizing backwards, and, in- 
ternally, the weight and inertia loads in the plane. 

C — The airplane in its last few feet of travel on the 
catapult. The loads acting are the difference between 
lift and weight (taken as negligible), the dynamic thrust 
of the propeller (factor of safety of two), the towing 
load (catapult thrust, factor of safety of three), the re- 
actions of the car and the pull of the attachments holding . 
the plane from capsizing backwards, and, internally, the 
weight and inertia loads in the plane. 

Consideration of the above conditions will show that 
the structural members for which the catapulting condi- 
tion is most likely to give design stresses are the landing 
gear struts and wires (unless catapulting is from a point 
on the fuselage instead of the landing gear), the com- 
plete side trusses of the fuselage structure at the forward 
end. and the members providing a carry through to these 


trusses of the principal items of the useful loads. So far 
as the general design of the airplane is concerned, it is 
obvious that a truss type of structure at the forward end 
of the fuselage has special advantages over the mono- 
coque where catapulting is required, since it is adapted 
to carrying concentrated loads in any direction, whereas 
the natural direction of the distributing structures for 
concentrated loads in monocoque construction (that is, 
the bulkheads) is a transverse one, at right angles to the 
direction of catapult thrust. 

Familiar Engineering Methods Used 

The actual stress analysis for the calculation of the 
loads in principal members is simple, compared to many 
airplane analysis problems, once a clear understanding 
of the nature of the towing and attaching devices on the 
particular catapult be gained. These devices differ very 
much for the different types, and cannot here be described 
in detail. It is sufficient that the designer know where 
and how attachment is made to the plane for support and 
hold back in condition (A), and for support (saddle), 
hold down and towing in conditions (B) and (C). These 
matters being known, the calculation of loads is started 
at the points of contact with the car, and the loads are 
followed through the fuselage structure, considering, for 
calculating loads, that the fuselage is pin jointed with 
loads and structural weights concentrated at pane! points. 
In case important items of weight are situated on the 
wing (such as wing engines, floats and bombs) it be- 
comes necessary to check the drag trussing in the wings. 
The analysis proper can be done by the most familiar 
structural engineering methods for solution of trusses, 
and hence need not be elaborated upon. A graphical 
method is usually employed. A sketch of the fuselage 
skeleton of a single float seaplane, catapulted from the 
keel line of the float, is given herewith. The members 
which are subjected to their heaviest loadings in the cata- 
pult condition are heavily drawn in Fig. 1. 

The third step in the stress analysis work, choice of 
member sizes, needs no special remark except that it is 
more important that members critically stressed in cata- 
pulting make good completely the strengths required than 
it is for most other conditions of design since it is not 
practicable to approach the critical load in operation by 
gradual stages as is the case with stunting; the extreme 
load is, to a certain approximation, approached at every 
catapult shot, including the first. The load is, moreover, 



o conventional float type sea plane structure indicating members designed for a cata- 
pulting load. 


Fig. 1 — .-! diagram shotting 
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continued for a very definite time, and the pilot is pow- 
erless to modify it if he feels warning of a failure. The 
consequences of failure are uniquely liable to be fatal, 
since a definite run must be successfully completed and 
<10 altitude is available thereafter for such an escape as 
parachute jumping; from air difficulties. 

Experience indicates that the difficulties actually to be 
expected are not with primary strength members, which 
seem generally to be carefully checked. The difficulties 
at test catapulting generally are concerned with fits, loads 
and clearances. The difficulties that show up in service 
operations are tremendously varied. Engine cowling and 
air scoops loosen, power plant controls are jarred out of 
their settings, gasoline tank, baffle and fitting connections 
crack and give rise to leaks, oil tanks get free from their 
supports, radiator supports fracture, seat backs buckle, 
ordnance attachments develop play, shear pins in the car 
attaching cables bend, rivet heads on the bottom tear up 
the saddle facing, or progressive failures of attachment 
assemblies of border line strength occur. Many difficul- 


ties could be forecasted by inspection of an uncovered, 
fully assembled airplane on the final assembly floor with 
special attention to the fore and aft support of installa- 

In summary, it may be stated that catapulting need 
seldom be considered in design, except for certain Naval 
types and other special marine uses. Provision for it in 
the primary structure occasions little special difficulty but 
implies added weight (of the order of 1 per cent.) Much 
effort in the development of details and special handling 
fittings is required for satisfactory results. The history 
of catapulting operations contains many instances of ma- 
terial casualties of varying importance from Langley's 
pioneer work to the latest examples. Thus far, the his- 
tory is singuarly free from serious casualties to personnel. 
The occurrence of casualties in catapulting is so definitely* 
out of the control of the plane’s pilot that it is a par- 
ticular responsiiblity of those governing the design to 
require for this condition an especially careful check of 
structural strength. 


Technical Reviews 

( Continued ) 


Report IT 75*. The infiicnce of the ribs on the strength 
of the main plane spars. The ribs joining both main spars 
of an aeroplane wing bring about a repartition of the 
load by which the shearing force and bending movements 
actings on the spars may be greatly affected. 

The report gives theorethical calculations of the influ- 
ence of the ribs. To simplify the problem the wing cover- 
ing has been neglected. 

Firstly, the formation of the differential equations is 
given. These equations contain only the deformations of 
the spars as unknown quantities. A simplification of the 
equations, important with regard to the solubility is ob- 
tained by assuming the ribs to be infinitely rigid. For the 
most general case where the moments of inertia the dis- 
tance between spars and the load are arbitrary functions 
of x, an approximate method of solution has been de- 
veloped. If the ratio between the moments of inertia is 
constant, another method may be applied. For the sim- 
plest case of prismatical spars, constant distance between 
spars and uniform load the general solution is given. 

A number of cases has been calculated, in which the 
moment of inertia of the spars from the centre of the 
wing to the tips varies. 


National Advisory Committee for Aeronautics, Tech- 
nical Report No. 291, by A. F. Zahm, R. H. Smith, and 
F. A. Louden . — This report presents the results of wind 
tunnel tests on eight C-class airship hulls with various 
fineness ratios, conducted in the Navy Aerodynamic Lab- 
oratory, Washington, D. C. The purpose of the tests 
was to determine the variation of resistance with fineness 
ratio, and also to find the pressure and friction elements 
of the total drag for the model having the least shape co- 
efficient. 

Seven C-class airship hulls with fineness ratios of 1.0, 
1.5, 2.0, 3.0, 6.0, 8.0, and 10.0 were made and verified. 
These models and also the previously constructed original 
C-class hull, whose fineness ratio is 4.62, were then tested 
in the 8 x 8 ft. tunnel for drag at 0 deg. pitch and yaw 
at various wind speeds. 

This account is a slightly revised form of Report No. 
335, prepared in the Bureau of Construction and Repair 
for the Bureau of Aeronautics, May 14, 1927, and by it 
submitted for publication to the National Advisory Com- 
mittee for Aeronautics. 


Society of Automotive Engineers, Paper on Aircraft 
Propellers, by Lieut. Comdr. Clinton H. Havill, U. S. N. 
— Nearly all the aircraft propellers used by both the Army 
and the Navy are of the detachable blade type. The Navy 
has found it necessary to make its own designs and to 
furnish the propeller manufacturers with finished detail 
drawings. The author lists the sources from which data 
can be obtained and shows a chart from which can be 
found a diameter and setting of a pair of detachable 
blades that will give reasonably good performance for 
nearly any horsepower, number of revolutions per minute 
and airspeed commonly used on direct drive propellers. 

Discrepancies between model tests and wind tunnel tests 
are cited and the author then considers the subject 
theoretically. Substitute propellers are next considered, 
and also the strength of propellers. The author gives 
empirical formulas for maximum fiber-stress and ex- 
planations of them, describes the whirl test for strength, 
discusses the necessity for the use of gearing, and enum- 
erates the facts that apply to variable pitch propellers. 

Report .432* Experiments the action of the ailerons 
of a thick tapered wing. Rolling and yawing have 
been measured at angle of incidence ranging from — 5 
deg. to +25 deg. and angles of yaw 0 of 0 deg., 10 deg. 
and 20 deg., so both normal and stalled flight and side- 
slipping are considered. 

The report is divided in the parts: Description of the 
model, Description of the method of testing. Reduction 
of test data, Results of the experiments with angle of 
yaw 0 = 0 deg.. Results of the experiments with angle of 
yaw 0 0 deg.. Conclusions, Appendices. Appendix I 

gives a very complete summary of the existing literature. 
Ill gives a theory of the tunnel-wall-inference. 

Report .1/219* Mechanical properties of some materials 
that arc used for the contraction of aeroplane. Generally 
speaking, the stresses that arc tolerated in aeronautical 
constructions are higher than in other technical construc- 
tions. Therefore it is necessary to determine carefully 
the highest stresses which may occur and also the actual 
properties of the material used. Many tests were made 
on different steels, woods, light aluminum alloys and 
fabrics for coverings. The results are shown in tables. 
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